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FOREWORD 


This  report  summarizes  the  results  of  research  performed  by  A.  T.  Kearney,  Inc., 
Chicago,  IL,  for  Aeronautical  Systems  Division  (AFSC),  Deputy  for  Development  Planning, 
Wright-Patterson  AFB,  OH,  under  contract  F33615-74-C-5141.  The  work  was  performed 
from  March  1974  to  February  1975,  and  L.  E.  Boyd  was  project  engineer. 

The  work  was  sponsored  by  JTCG/AS  as  part  of  the  3-year  TEAS  (Test  and 
Evaluation,  Aircraft  Survivability)  program.  The  TEAS  program  was  funded  by  DDR&E/ 
ODDT&E.  The  effort  was  conducted  under  the  direction  of  the  JTCG/AS  Survivability 
Assessment  Subgroup  as  part  of  TEAS  element  5. 1.7 .4,  Survivability  Engineering  Trade-Off 
Studies. 

A review  of  this  report  was  conducted  by  J.  L.  Kemp,  Naval  Weapons  Support 
Center,  Crane,  IN,  under  JTCG/AS  task  SA-6-02.  As  a result  of  that  review,  changes  were 
made  which  are  intended  to  enhance  comprehension. 

The  authors  would  like  to  acknowledge  the  contributions  of  L.  E.  Boyd  and 
R.  K.  Frick  (ASD/XROL);  also  to  their  colleague  M.  A.  Dloc^atch  for  his  contributions  to 
the  Mission  Trade-Off  Cost  Model. 


NOTE 

This  technical  report  was  prepared  by  the  Survivability  Assessment  Subgroup  of  the  Joint 
Technical  Coordinating  Group  on  Aircraft  Survivability  in  the  Joint  Logistics  Commanders’ 
organization.  Because  the  Services’  aircraft  survivability  development  programs  are  dynamic  and 
changing,  this  report  represents  the  best  data  available  to  the  subgroup  at  this  time,  it  has  been 
coordinated  and  approved  at  the  JTCG  subgroup  level.  The  purpose  of  the  report  it  to  e.xchange 
data  on  all  aircraft  survivability  programs,  thereby  promoting  interservice  awareness  of  the  DOD 
aircraft  survivability  program  under  the  cognizance  of  the  Joint  Logistics  Commanders.  By 
careful  analysis  of  the  data  in  this  report,  personnel  with  expertise  in  the  aircraft  survivability 
area  should  be  better  able  to  determine  technical  voids  and  areas  of  potential  duplication  or 
proliferation. 
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INTRODUCTION 


This  report  is  intended  to  enable  the  prospective  user  to  prepare  inputs  and  interpret 
outputs  of  the  MTOM  (mission  trade-off  methodology)  model  computer  programs.  The 
report  addresses  itself  to  the  overall  organization  of  MTOM  which  includes  the  MTO/E 
(mission  trade-off/effectiveness)  model  and  MTO/C  (mission  trade-off /cost)  model.  The 
report  explicitly  explains  input  formats,  outputs,  the  relationships  of  inputs  to  outputs,  and 
the  limitations  and  restrictions  on  the  inputs. 

The  purpose  of  the  MTOM  programs  is  to  evaluate  alternate  survivability  enhancement 
programs  on  a cost-efTectlve  basis,  as  compared  to  the  standard  baseline  aircraft.  The  model 
has  the  generality  to  treat  a wide  variety  of  mission  scenarios  in  which  the  aircraft  arc 
expected  to  perform. 

The  MTOM  complete  input  data  set  (card  listing)  for  the  sample  problem  is  given  in 
Appendix  A;  Appendix  B shows  the  complete  computer  output.  Appendix  C shows  the 
MTOM  program  written  in  FORTRAN  IV  for  the  CDC  6600  computer  and  uses  card  input 
only.  A glossary  of  terms  is  presented  in  Appendix  D. 


MTOM  MODEL  DESCRIPTION 


The  overall  MTOM  model  structure  is  shown  in  Figure  1.  The  figure  depicts  the 
interaction  of  MTO/E  model  which  evaluates  the  number  of  aircraft  required  initially  to  do 
a fixed  job  and  MTO/C  model  which  calculates  the  life  cycle  cost  for  the  aircraft,  (i.e., 
shows  how  the  various  MTO/E  submodels  flow  into  the  MTO/C  model).  The  submodel 
sub-MOE  (measures  of  effectivenss)  has  been  grouped  with  MTO/C,  since  most  of  the 
submeasures  computed  are  based  on  cost  associated  with  modification  programs. 

MTO/E  MODEL 
Overall  Organization 

The  concept  of  the  MTO/E  model  is  shown  in  Figure  2.  For  a baseline  aircraft, 
proposed  modification,  and  scenario,  the  computer  program  organization  is  shown  in 
Figure  3.  The  principal  functions  of  the  subroutines  are: 

• Program  MTOM  model  calls  various  subroutines  in  MTO/E  and  MTO/C 

• JOBIN,  MTODIN  and  MTOSIN  provide  inputs 

• MTO/W  model  generates  passes  per  target  and  targets  per  sortie  information 

• MTO/D  model  calls  the  subroutines  which  compute  survival  probabilities  for  events 
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• COMPT  computes  tentative  survival  probabilities  for  all  events  and  all  mods 

• SURVl  computes  tentative  survival  probabilities  for  each  event  and  for  each  mod  for 
a swingaround  maneuver 

• SURV2  computes  tentative  survival  probabilities  for  each  event  and  for  each  mod 
for  all  maneuvers  except  swingaround 

• FINDl  performs  single  interpolation  on  PK  (probability  of  kill)  tables 

• FIND2  performs  double  interpolation  on  PK  tables 

• COMPS  computes  diluted  mission  survival  probabilities 

• PSUR  computes  diluted  survival  probabilities  for  each  event 

• COMSC  computes  attrition  allocation  and  scaling  factors  for  each  event 

• GM  computes  a kill  probability  for  a given  event  and  updates  kill  probabilities  for 
each  defense  zone 

• SCAL  computes  a scaling  factor  for  a given  event 

• COMPN  computes  scaled  nondiluted  survival  probabilities  for  all  events  in  mission 

• MTO/P  model  computes  the  number  of  passes  delivered  and  the  number  of  aircraft 
killed  on  flight 

• ACKILL  computes  number  of  aircraft  killed  for  a single  event  and  updates  running 
totals 

• MTO/S  model  computes  a sortie  rate  and  the  damage-to-kill  ratio  for  mods 

• MTO/F  model  computes  the  number  of  aircraft  required  to  do  the  job. 


Input  Forms 


Figures  4 through  21  (input  forms)  specify  the  input  formats  for  MTO/E.  MTO/C 
input,  which  completes  the  input  for  MTOM,  are  discussed  under  MTO/C  Model  section. 
The  inputs  and  their  units  are  defined  more  thoroughly  in  Appendix  D.  The  input  forms  are 
grouped,  in  general,  according  to  their  use  in  MTOM.  The  MTO/E  inputs  are: 


Form  Input 


lA 

Job  Parameters 

2A 

Weapon  Delivery  Parameters 

3.\ 

PK  Table  Dimensions 

3B-3E 

PK  Tables  for  Baseline 

3F-3I* 

PK  Tables  for  Mods 

4A-4C 

1 ^jhtpath  Characteristics 

5A,  5B 

Defensive  Weapon  Mix 

6A.  6B 

Maintenance 

(, 
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Figure  4.  Job  Parameters  (Input  Form  lA). 
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5.  Weapon  Delivery  Parameters  (Input  Form  2A). 
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Figure  6.  PK  Table  EKmensions  (Input  Form  3A). 
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Figure  13.  Dive  PK  Tables  for  Mods  (Input  Form  3H). 
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Figure  18.  Defensive  Weapon  Mix  (Input  Form  5 A). 
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These  forms  are  meant  to  serve  as  Xeypunch  layout  forms.  After  they  have  been 
completely  filled  out,  they  can  be  submitted  to  a keypuncher  with  instructions  to  punch  a 
card  for  every  line  on  the  form  which  has  data  entered.  The  cards  which  result  from  this 
process  can  be  read  directly  by  MTO/E.  There  is  no  automatic  sequence  checking  of  the 
inputs  by  the  program  so  the  user  must  take  care  that  the  input  cards  remain  in  the  order 
implied  by  the  input  form. 

Output 

Sample  output  from  the  MTO/E  model  appear  in  Figures  22  through  28.  The  computer 
output  for  the  sample  problem  is  shown  in  its  entirety  in  Appendix  B.  The  amount  of 
output  per  run  will  depend  on  the  number  of  aircraft  mods  considered  and  the  size  of  the 
defensive  weapons  population. 

The  first  block  of  output  is  a printout  of  the  inputs  read  in  by  MTODIN.  First,  the  PK 
tables  for  all  aircraft  types,  maneuvers  and  defensive  weapons  are  shown.  (See  Figure  22; 
only  the  PK  tables  for  MOD  0 are  shown).  Note:  Aircraft  MOD  0 corresponds  to  the 
baseline  aircraft. 

The  input  weapon  densities  and  vulnerability  factors  (Figure  23)  follow  the  PK  tables. 
These  are  categorized  by  defense  zone,  aircraft  mod,  and  defensive  weapon  type.  If  fewer 
than  five  defensive  weapons  are  being  considered,  blanks  will  appear  under  the  headings  for 
which  there  are  no  weapons.  Next  the  parameters  for  possible  attrition  scaling  are  listed. 
These  include  the  code  for  the  scaling  option  (T  or  F),  the  input  baseline  aircraft  attrition 
and  the  defense  zone  attrition  allocation. 

The  scenario  parameters  are  then  listed,  as  shown  in  Figure  24.  These  are  the 
parameters  required  to  describe  the  flight  profile,  including  distance  flown  or  elapsed  time 
for  those  events  with  straight  and  level  flight  for  the  aircraft.  These  characteristics  are  listed 
for  the  baseline  aircraft  and  for  each  mod. 

The  final  section  of  output  data  from  MTODIN  defines  the  defense  zone  corresponding 
to  each  event  (Figure  25). 

The  tentative  survival  probability  results  from  MTO/D  model  appear  next.  Printed  first 
are  the  nonaborted  flight  size  or  the  expected  number  of  aircraft  to  cross  the  FEBA 
(forward  edge  of  battle  area);  then,  the  survival  probabilities  and  the  expected  number  or 
aircraft  surviving,  by  mod.  These  are  based  on  the  nonaborted  flight  size  and  are  calculated 
using  unsealed  survival  probabilities,  regardless  of  the  input  attrition  option  being  used. 
Scaled  results,  if  that  option  has  been  chosen,  appear  later. 

In  certain  cases,  the  input  flight  profile  may  place  an  aircraft  out  of  range  of  the 
defenses  during  a particular  event.  In  this  situation,  the  aircraft  has  a tentative  survival 
probability  equal  to  one,  in  which  case  a scaling  factor  has  no  meaning.  If  this  occurs,  the 
warning  message,  “PT=1.  ATTRITION  SCALING  MAY  NOT  BE  VALID”  and  the  event 
identification  will  be  printed  immediately  after  the  unsealed  survival  probability  summary. 
The  user  should  then  reassess  the  flight  profile. 
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PK  TaBIE  for  straight  and  level  flight 

HOD  0 WEAPON  1 


ALT  SPEED 


30. 

61. 

91. 

152. 

213. 

V52.  .4920 

.4500 

.4330 

.2920 

.2000 

305.  .4920 

.4500 

.4330 

.3080 

.2250 

610.  .4670 

.4330 

.3830 

,2920 

.2170 

1524.  .3830 

.3250 

.2670 

.1750 

.1080 

3002.  0.0000 

0.0000 

0.0000 

0,0000 

0.0000 

PK  tAlLE  FOR  straight  AND 

LEVEL  FLIGHT 

MOO  0 WEAPON  2 

alt 

SPEED 

30. 

61. 

91. 

152. 

305. 

152,  .4670 

.2330 

.1000 

.0330 

0.0000 

305.  .4500 

.1830 

.0830 

.0330 

0.0000 

610.  .4170 

.1330 

.0500 

,0170 

0.0000 

1602,  0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

12192.  0.0000 

0.0000 

0.0000 

0,0000 

0.0000 

PK  TABLE  for  STRAIGHT  AND 

LEVEL  FLIGHT 

MOD  0 WEAPON  3 

ALT 

SPEED 

30. 

61. 

91. 

152. 

305. 

152.  .4500 

.2000 

. 1000 

.0400 

.0050 

305,  .6000 

.2650 

.1450 

.0600 

,0150 

610.  .6000 

.2650 

.1500 

,0650 

.0200 

1524,  .6000 

.2650 

.1500 

,0650 

.0200 

3040.  .4500 

.2000 

.2550 

.0400 

.0100 

PK  table  for  STRAIGHT  AND 

LEVEL  flight 

MOO  0 WEAPON  4 

ALT 

SPEED 

30. 

61. 

91. 

152. 

213. 

152.  0.0000 

0.0000 

0.0000 

0,0000 

0.0000 

305.  .7910 

.6040 

.4460 

.2480 

.1350 

610.  .9430 

.8190 

.7220 

.5540 

.4190 

1524,  .9760 

.0930 

.8070 

,6700 

.5590 

3048,  .9070 

.9040 

.8350 

.7060 

.5930 

PK  table  for  straight  and 

LEVEL  FLIGHT 

MOD  0 WEAPON  5 

ALT 

SPEED 

30. 

61. 

91. 

152. 

213. 

152,  0.0000 

0.0000 

0.0000 

0,0000 

0.0000 

305.  .2000 

.1890 

.1750 

.1430 

.1070 

610.  .9460 

.8930 

.8180 

.6430 

.4790 

1524.  .9680 

.9360 

.8930 

,7960 

.6860 

3040,  .9680 

.9360 

.8930 

.8180 

.7180 

Figure  22.  PK  Tables. 
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PK  TABLE  FOR  POPUP 
HOD  0 WEAPON  1 


TERM  ALT 

152. 

INIT 

305. 

ALT 

610. 

1524. 

305. 

.2130 

0.0000 

0.0000 

0,0000 

610. 

.2080 

.2210 

0.0000 

0,0000 

1524. 

.1630 

.1670 

.1630 

0,0000 

3002. 

.1000 

.1210 

.1080 

,0540 

PK  table  for  popup 

MOD  0 WEAPON  2 


TERM  ALT 

152. 

INIT 

305. 

ALT 

610. 

1402. 

305, 

.0250 

0.0000 

0.0000 

0,0000 

610, 

.0180 

.0180 

0.0000 

0,0000 

1402. 

.0120 

.0120 

.0050 

0,0000 

12192, 

.0120 

.0120 

.0050 

0,0000 

PK  table  for  popup 

MOD  0 WEAPON  3 

TERM  ALT 

INIT 

alt 

152. 

305. 

610. 

1524. 

305.  .0380 

0.0000 

0.0000 

0,0000 

610.  .0400 

.0520 

0.0000 

0,0000 

1524.  .0400 

.0520 

.0540 

0,0000 

3048.  .0300 

.0410 

.0440 

,0440 

PK  table  for  popup 

MOD  0 WEAPON  4 

TERM  ALT 

INIT 

ALT 

152. 

305. 

610. 

1524. 

305.  .1110 

0.0000 

0.0000 

0,0000 

610.  .2600 

.3700 

0.0000 

0,0000 

1524.  .3240 

.4340 

.5840 

0,0000 

3048.  .3390 

.4490 

.5990 

,6630 

PK  table  for  popup 

MOO  0 WEAPON  5 

TERM  ALT 

INIT 

ALT 

152. 

305. 

610. 

1524, 

305.  .0680 

0.0000 

0.0000 

0,0000 

610.  .3000 

.3680 

0.0000 

0,0000 

1524,  .3840 

.4510 

.6850 

0,0000 

3048.  .3960 

.4640 

.6980 

,7800 

Rgurc  22.  PK  Tables.  (Contd.) 
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PK  table  for  dive 
MOO  ' 0 weapon  1 


ANGLE 

305. 

INIT 

610. 

alt 

1524. 

15. 

.2130 

.20S0 

. 1630 

<*5. 

.2130 

.20B0 

. 1630 

60, 

.2130 

.2080 

. 1630 

PK  Table  for  dive 

moo 

0 WEAPON 

2 

ANGLE 

INIT 

alt 

305. 

610. 

1402. 

15. 

.0250 

.0180 

.0120 

45. 

.0250 

.0180 

.0120 

60, 

.0250 

.0180 

.0120 

PK  table 

FOR  DIVE 

MOD 

0 

WEAPON 

3 

ANGLE 

INIT 

ALT 

305. 

610. 

1524. 

15. 

• 

0380 

.0400 

.0400 

45, 

• 

0380 

.0400 

.0400 

60. 

• 

0380 

.0400 

.0400 

PK  table 

FOR  DIVE 

MOD  0 

WEAPON  4 

ANGLE 

INIT 

ALT 

305. 

610. 

1524. 

15. 

.1110 

.2600 

.3240 

45. 

.1110 

.2600 

.3240 

60, 

.1110 

.2600 

.3240 

PK  table  for  dive 

mod 

0 WEAPON 

5 

ANGLE 

INIT  ALT 

305. 

610.  1524. 

15. 

.0680 

.3000  .3840 

45. 

.0680 

.3000  .3840 

60. 

.0680 

.3000  .3840 

Figure  22.  PK  Tables.  (Contd.) 
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PK 

table 

FOR  SWING  AROUND 

MOO 

0 

WEAPON  1 

ALT 

152. 

.2000 

305. 

.2000 

610. 

.2000 

PK  TABLE 

FOR  SWING  AROUND 

MOD  0 

WEAPON  2 

ALT 

152. 

.1250 

305. 

.1250 

610. 

.1250 

PK  TABLE  FOR  SWING  AROUND 


MOD 

0 

WEAPON  3 

ALT 

152. 

.0270 

305. 

.0270 

610. 

.0270 

PK 

TABLE 

FOR  SWING  AROUND 

MOD 

0 

WEAPON  4 

ALT 

152. 

0.0000 

305. 

.6040 

610. 

.8190 

PK 

table 

FOR  SWING  AROUND 

MOD 

0 

WEAPON  5 

ALT 

152. 

0.0000 

305. 

.1890 

610. 

.8930 

Figure  22.  PK  Tables.  (Contd.) 
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Rgure  23.  Weapon  Density  Factors  and  Vulnerability  Fractions. 
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scenario  parameters  by  a/C  mod 


A/C  HQO  0 


A/C  MOO  1 


A/C  MOO  2 


INBOUND  DIST 

IBO. 

INBOUND  SPEED 

200. 

POPUP  term  alt 

AOOO. 

SEARCH  DIST 

0. 

search  speed 

230, 

DIVE  ANCLE 

30, 

bet  TGT  DIST 

0. 

BET  TGT  SPEED 

200, 

outbound  DIST 

180, 

outbound  SPEED 

200, 

LOITER  DIST 

0. 

LOITER  SPEED 

200, 

INBOUND  DIST 

180. 

INBOUND  SPEED 

200, 

POPUP  TERM  alt 

4000. 

SEARCH  DIST 

0. 

search  speed 

230, 

DIVE  angle 

30, 

BET  TGT  DIST 

0, 

BET  TGT  SPEED 

200. 

outbound  DIST 

180, 

outbound  speed 

200, 

LOITER  DIST 

0. 

LOITER  SPEED 

200, 

INBOUND  DIST 

180. 

INBOUND  SPEED 

200, 

POPUP  TERM  ALT 

4000, 

search  DIST 

0. 

search  speed 

230, 

DIVE  ANGLE 

30. 

BET  TGT  DIST 

0. 

BET  TGT  SPEED 

200, 

outbound  DIST 

180. 

outbound  SPEED 

200, 

LOITER  DIST 

0. 

LOITER  speed 

200. 

inbound  time 
inbound  alt 

0 

1200 

search  time 

30 

BET  TOT  time 

45 

outbound  time 
outbound  alt 
loiter  time 

0 

1200 

120 

INBOUND  time 
INBOUND  alt 

0 

1200 

SEARCH  TIME 

30 

BET  TGT  TIME 

45 

OUTBOUND  time 

outbound  alt 

LOITER  TIME 

0, 

1200 

120 

INBOUND  time 
INBOUND  alt 

0 

1200 

search  time 

30 

BET  TGT  TIME 

45, 

outbound  time 
outbound  alt 
loiter  time 

0, 

UOO, 

120, 

A 


Figure  24.  Scenario  Parameters. 


( 


JTCG/AS-76-S-002 


EVENT  OEEENSE  ZONES 

ZONE 


INBOUND  I 
POP-UP  2 
SEARCH  2 
OIVE  2 
SWINC-AROUNO  2 
CLIMB  TO  NEXT  PASS  2 
CLIMB  FOR  OUTBOUND  2 
BETWEEN  TARGET  3 
OUTBOUND  4 
LOITER  dive  2 

loiter  2 


(•  - denotes  calculated  VALUES) 

NON-ABORTEO  flight  size  3.90 

* A/C  MOD  UNSCALEO  SURVIVAL  PROBABILITY  NO.  A/C  SURVIVING  PER  FLIGHT 


0 

.SA706 

3.3B154 

1 

.BBOZl 

3.43281 

2 

.89339 

3.48420 

PT.I. 

ATTRITION 

scaling  may  not 

be 

valid 

EVENT  - 

search 

PT.l. 

attrition 

scaling  may  not 

BE 

valid 

EVENT  ■ 

search 

PT«1. 

ATTRITION 

scaling  may  not 

BE 

valid 

EVENT  « search 


Rgure  2S.  Event  Defense  Zones. 
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BASELINE  AIRCRAFT  (MOO  0) 

STANDARD  F-*  MOD  .01  ATTRITION  5 WEAPONS 
(*  - DENOTES  calculated  VALUES) 

flight  INFORMATION 

INITIAL  flight  SIZE  INITIAL  NO,  OF  PASSES  PER  A/C 


A.  6 

NO.  OF  ASSIGNED  TARGETS  NO.  OF  PASSES  PER  TARGET 

3 target  passes 

1 2 

2 2 

3 2 

PROS.  OF  NO  ABORT  PROB.  OF  NO  A/C  CNE 

.975  .95 


PROB.  OF  A/C  FINDING  ASSIGNED  TARGETS 

TARGET  PROB. 

1 .95 

2 .95 

3 .95 

PROB.  OF  A/C  LOCK-ON 

PASS 

target  I 2 3 a 5 

1 1.00  1.00 

2 1.00  1.00 

3 1.00  1.00 

NO.  OF  A/C  ABORTS  * NO.  OF  PASSES  DELIVERED  (ALL  A/C) 

.100  21.012 


Hgure  26.  MTO/P  Output. 
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* NO.  Of  A/C  KILLED  * NO,  OF  PASSES  LOST  ON  A/C  KILLED 

.039  ,120 

* NO.  OF  A/C  HOME  SAFELY  * NO.  OF  PASSES  BROUGHT  HOME 

3.961  2.868 


MOD  0 


• PROBABILITY  OF  SURVIVAL  PER  A/C 

.99025 

* probability  of  survival  per  A/C  GIVEN  NON-ArORT 

.99000 

* probability  of  damage  per  a/C 

.02925 


MMH/FH 

CONV.FACT. 

MMH/TASK 

CONV.FACT. 


maintenance  summary 

SORTIE  INFORMATION 
UNSCHEDULED  SCHEDULED 


16.0 

.25 


16.0 

.25 


Damage  repair  abort  repair 


600.0 

.20 


0.0 

.33 


Turnaround  (Clock  hours) 

re-arm  re-fuel  pre-flight  INSP.  post-flight  INSP. 
•50  .25  .25  .23 


Figure  27.  MTO/P  and  MTO/S  Output. 
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WAITING  TAXIING 

10.00  .16 
TOTAL  DELAY  TIME 
11.41 

PROB.  OP  ABORT  * PROB.  OF  KILL 
.025  .010 

length  of  sortie  OAMAGE/KILL  RATIO 

l.lO  HRS.  3.00 

• sortie  rate  per  a/c  per  Day 

1.00 

Figure  27.  MTO/P  and  MTO/S  Output.  (Contd.) 


MOD  0 

JOB  SCALING  FACTORS 


NO.  TARGETS  TO  BE  ATTACKED»40000.0 
LENGTH  OF  WAR-  30.0  DAYS 

NO.  PASSES  REQUIRED  TO  ATTACK  TARGET-  2.00 
INITIAL  Flight  size-  a. 

♦ SORTIE  rate-  1.00  SORTIES  PER  DAY 

* PROBABILITY  OF  SURVIVING  SQRTIE-  .99025 


JOB  SCALING  output 


* MAXIMUM  NO.  SORTIES  AVAILABLE  PER  A/C  IN  TW-30.0645 

* EXP.  NO.  SORTIES  available  PER  A/C  IN  TW-25.9137 

• EXP.  NO.  SORTIES  completed  PER  A/C  IN  TW-25.2659 

♦ EXP.  NO.  targets  ATTACKED  PER  SORtIE-2.626 

• EXP..  NO.  targets  attacked  per  A/c  in  TW-  6B.06 

* EXP.  NO.  DAMAGES  PER  A/C  IN  TW-  .8794 

• probability  of  A/c  SURVIVING  WAR-  .7449 

* EXP.  NO.  A/C  lost  in  TW-  149.95 


* NUMBER  OF  A/C  REQUIRED  TO  DO  JOB-  587.70 

! 

(*  - DENOTES  CALCULATED  VALUES)  ] 


Figure  28.  MTO/F  Output 
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The  remaining  MTO/E  and  MTO/C  output  material  is  grouped  by  aircraft;  i.e.,  for  the 
baseline  aircraft  and  for  each  mod,  various  inputs,  MOE  and  related  quantities  are  output. 
The  first  portion  of  each  aircraft’s  output  is  concerned  with  flight  information  as  displayed 
in  Figures  26  and  27. 

The  flight  information  consists  of  the  main  inputs  to  MTO/P  and  the  results  of  MTO/P 
including  the  survival  probabilities.  First  the  output  of  MTO/W  (required  input  to  MTO/P)  is 
printed.  This  information  consists  of. 

1 . Initial  number  of  passes  per  aircraft 

2.  Number  of  assigned  targets 

3.  Number  of  passes  assigned  per  target. 

Tliese  assignments  are  the  same  for  each  of  the  aircraft  in  the  initial  flight  size.  Then, 
other  inputs  are  printed,  including: 

1 . The  probabilities  of  no  abort 

2.  No  aircraft  GNE  (gross  navigational  error) 

3.  Finding  assigned  targets 

4.  The  probability  of  the  aircraii  tracking  and  locking-on  to  the  targets. 

The  results  of  MTO/P  which  are  output  include  the  number  of: 

1 . Aircraft  aborts 

2.  Aircraft  killed 

3.  Aircraft  which  return  home  (including  those  which  aborted) 

4.  Passes  delivered 

5.  Passes  lost  on  aircraft  killed 

6.  Passes  brought  home. 

These  are  followed  by  the  probability  of  survival  per  aircraft,  with  and  without  aborts,  and 
the  probability  of  an  aircraft  being  damaged  on  the  sortie.  If  the  scaling  option  is  used,  the 
probability  of  survival  given  nonabort  for  the  baseline  aircraft  will  be  the  complement  of  the 
input  attrition. 

The  next  section  of  the  output  is  called  the  maintenance  summary  (Figure  27)  which 
includes  all  the  factors  that  contribute  to  the  expected  sortie  rate.  Almost  all  of  these 
quantities  are  direct  inputs  to  MTO/S,  the  exception  being: 

1 . Total  delay  time  (which  is  the  sum  of  six  of  the  direct  inputs) 

2.  Probability  of  kill 

3.  Damage-to-kill  ratio 

4.  Expected  sortie  rate. 
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The  inputs  displayed  include: 

1 . The  MMH  (maintenance  manhours)  for  scheduled 

2.  The  MMH  for  unscheduled 

3.  Abort  repair 

4.  Battle  damage  repair  maintenance  actions 

5.  The  clock  time  conversion  factors  for  each  type  of  maintenance. 

Following  the  MMH  data  are  the  components  of  the  total  delay  time  which  are: 

1 . The  clock  hours  required  to  rearm 

2.  Refuel 

3.  Conduct  pre-flight  and  post-flight  inspections 

4.  The  time  spent  taxiing  and  waiting  for  maintenance  actions. 

Following  the  delay  time  parameters,  the  input  probability  of  abort,  the  probability  of 
kill  from  MTO/P,  the  input  sortie  length  and  the  damage-to-kill  ratio  are  printed.  The 
damage-to-kill  ratio  is  computed  for  all  proposed  aircraft  modifications  unless  the  option  to 
use  the  input  value  throughout  is  exercised.  Finally,  the  computed  sortie  rate  per  aircraft 
per  day  is  output. 

The  next  section  of  output  contains  the  job  scaling  factors  and  the  job  scaling 
(MTO/F)  output  (Figure  28).  The  job  scaling  factors  are  the  input  parameters  which 
describe  the  job  to  be  done  and  the  results  from  other  submodels.  The  job  to  be  done  is 
defined  as  a number  of  targets  to  be  attacked  in  a certain  length  of  war.  The  number  of 
passes  required  to  attack  a target  and  initial  flight  size  of  aircraft  are  also  output.  Next,  the 
results  from  MTO/S  and  MTO/P  are  printed. 

The  job  scaling  output  includes  all  the  intermediate  results  and  the  final  result  (number 
of  aircraft  required  to  do  the  job).  The  intermediate  results  include: 

1 . Sortie  related  output 

2.  Target  related  output 

3.  Survivability  output. 

The  sortie  related  output  includes: 

1 . Maximum  number  of  sorties  available  per  aircraft  in  TW  (time  of  war) 

2.  Expected  number  of  sorties  available  per  aircraft  in  TW  (considering  attrition) 

3.  Expected  number  of  sorties  completed  per  aircraft  in  TW  (considering  the  abort 
rate). 


i 


iMti 
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The  target  related  output  includes: 

1 . bxpected  number  of  targets  attacked  per  sortie 

2.  Expected  number  of  targets  attacked  per  aircraft  in  TW. 

Tlie  remaining  outputs  which  are  related  to  survivability  include: 

1 . Expected  number  of  damages  per  aircraft  in  TW 

2.  Probability  of  an  aircraft  surviving  the  war 

3.  Expected  number  of  aircraft  lost  during  the  war. 

Finally,  the  number  of  aircraft  required  to  do  the  job  is  printed. 

Following  the  MTO/E  results  are  the  output  of  MTO/C.  See  MTO/C  for  a description 
of  the  cost  model  output. 

Amplification,  Limitations 
and  Restrictions  on  Inputs 

The  range  of  input  values  for  NMOD  (Form  1 A)  is  from  zero  to  nine.  When  it  is  zero, 
only  the  baseline  aircraft  is  analyzed.  When  it  is  nonzero  and  less  than  or  equal  to  nine,  the 
baseline  and  that  number  of  modified  aircraft  are  analyzed.  NMOD+1  sets  of  mod  inputs 
must  then  be  prepared. 

IMAX  (Form  lA)  is  the  number  of  targets  per  sortie  for  which  input  is  provided. 
IMAX  must  be  at  least  the  largest  value  of  WPNSOR(MOD)/WPNTGT(MOD)  over  all 
mod’s.  (The  index  MOD=l  indicates  the  baseline  aircraft.)  That  is, 

IMAX  = max  - rounded  up  for  MOD=l , NMOD 

JMAX  (Form  lA)  is  analagous  to  IMAX,  pertaining  to  passes  per  target  per  sortie  for 
which  input  data  are  provided. 

WPNPAS(S^’ 

IRDK  (Form  I A)  is  the  indicator  which  informs  the  model  whether  to  calculate  a ratio 
of  damage-to-kill  for  each  modification  type  or  to  use  the  input  baseline  value  of 
damage-to-kill  for  all  aircraft  types  being  analyzed. 

1.  If  the  input  value  of  IRDK=0,  the  computer  will  use  the  option  where  the 
probability  of  hit  for  baseline  aircraft  equals  the  probability  of  hit  for  each  of  the 
modification  types.  Then  RDKUSE  (the  ratio  of  damage  to  kill  for  each  modification  type) 
will  be  computed  based  on  the  probability  of  hit  and  the  PKMOD  (probability  of  kill  for  the 
modification  type). 
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2.  If  the  input  value  of  IRDK=1,  the  computer  will  use  the  option  where  the 
probability  of  hit  for  baseline  aircraft  does  not  equal  the  probability  of  hit  for  each 
modification  type.  In  this  option,  RDKUSE  is  set  equal  to  RDK  (the  baseline  value  of 
damage-to-kill).  The  option  of  using  the  same  ratio  of  damage-to-kill  for  all  aircraft  types 
should  be  used  when  modifications  which  affect  certain  sortie  characteristics  are  being 
analyzed.  Under  certain  circumstances  (i.e.,  when  the  number  of  passes  made  or  targets 
visited  is  altered)  the  probability  of  the  modified  aircraft  being  hit  will  not  equal  the 
probability  of  the  baseline  aircraft  being  hit.  In  these  cases,  use  a value  of  one  for  IRDK. 

There  is  a degree  of  consistency  among  the  Form  2A  inputs,  WPNPAS(MOD), 
WPNTGT(MOD),  WPNSOR(MOD),  which  should  be  explained.  The  submodel  MTO/W 
checks  on  the  following  possibilities  of  inconsistency: 

1.  WPNSOR(MOD)  should  be  an  integer  multiple  of  WPNPAS(MOD).  This  check 
ensures  that  WPNPAS(MOD)  weapons  will  be  delivered  on  each  pass  made,  that  is  fractional 
passes  will  not  be  made.  If  the  above  condition  is  not  met  by  the  inputs,  this  message  will  be 
printed : 


“WARNING-CHECK  INPUTS  FOR  FRACTIONAL  PASS” 

In  this  case  the  passes  made  per  target  is  taken  to  be  the  greatest  integer  less  than  the  actual 
value  of  WPNSOR(MOD)/WPNPAS(MOD).  The  remaining  weapons  cannot  be  delivered,  but 
will  be  added  to  the  output  of  MTO/P  under  “PASSES  BROUGHT  HOME”. 

2.  WPNTGT(MOD)  should  be  an  integer  multiple  of  WPNPAS(MOD).  A violation  of 
this  check  results  in  an  inefficient  use  of  aircraft  in  the  model.  The  number  of  passes  made 
on  a target  is  taken  to  be  the  smallest  integer  greater  than  WPNTGT(MOD)/WPNPAS(MOD) 
if  the  quotient  is  not  an  integer.  In  this  case,  the  aircraft  are  forced  to  deliver  more  weapons 
than  are  actually  required  to  attack  a target,  and  printed  is  the  message: 

“WARNING-CHECK  INPUTS  - WPN/PASS  INCOMPATIBLE  WITH  WPNS/TGT” 

Tables  of  PK  values  must  be  input  for  the  baseline  aircraft.  Up  to  five  defensive 
weapons  can  be  considered.  The  tables  are  to  be  input  for  four  maneuvers;  straight  and  level 
flight,  pop-up,  dive  and  swingaround.  Tables  of  PK  may  be  input  for  any  mod-weapon- 
maneuver  combination,  but  tables  are  optional.  The  PK  input  for  the  baseline  aircraft  are 
assumed  for  all  mods  unless  specific  PK  are  input  for  the  mods. 

The  first  item  of  PK  input  data  are  the  dimensions  of  the  PK  data  (Form  3A).  NWEPS 
is  the  number  of  defensive  weapons  to  be  considered.  NSPSL(I)  is  the  number  of  aircraft 
speeds  for  which  PK  values  for  the  ith  weapon  are  tabulated.  The  number  is  the  same  for  all 
aircraft  types.  Similar  definitions  hold  for  NALSL,  NAIPU,  NATPU,  NAIDI,  NANDI,  and 
NALSA.  This  means  that  different  PK  tables  can  be  used  for  different  mods,  but  versus  the 
same  weapon  they  must  have  the  same  dimensions  (number  of  rows  and  number  of 
columns). 
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Data  for  PK  tables  for  the  baseline  aircraft  must  be  read  in  the  following  order  (Input  I 

Forms  3B,  3C,  and  3E): 

1 . Straight  and  level  ! 

2.  Pop-up  i 

3.  Dive  i 

4.  Swingaround.  j 

Within  a maneuver  any  order  for  the  weapons  can  be  used  (the  only  requirement  is  the  i 

card  preceding  the  table  which  contains  the  weapon  index).  Sets  of  tables  for  different  'i 

maneuvers  arc  separated  by  one  blank  card.  j; 

If  PK  data  for  aircraft  mods  are  not  the  same  as  for  the  baseline  aircraft,  the  PK  data  ? 

for  mods  are  input  on  Forms  3F.  3G.  3H,  and  31  which  are  similar  to  Forms  3B,  3C,  3D,  I 

and  3E.  The  maneuver  order  is  the  same.  Within  a maneuver,  modification-weapon  j 

combinations  can  be  read  in  any  order.  Each  table  is  preceded  by  a card  giving  the  j 

appropriate  aircraft  type  index  and  defensive  weapon  index.  Blank  cards  are  also  used  to  ;j 

separate  the  data  for  different  maneuvers.  j 

After  the  PK  data  for  the  last  modification,  place  four  blank  cards  to  signal  the  end  of  j 

PK  data.  The  four  blank  cards  are  in  addition  to  the  blank  card  needed  to  end  the  last  ij 

maneuver  (total  of  five  blank  cards).  ]\ 

j) 

Rightpath  characteristics  must  be  input  for  the  baseline  aircraft  (Forms 4A  and  4B). 

Different  values  of  the  flightpath  parameters  may  be  input  for  any  mod  (Form  4C),  but  are  I 

not  necessary.  If  such  values  are  not  specifically  input  for  a mod,  the  flightpath  j 

characteristics  for  the  mod  are  assumed  to  be  those  of  the  baseline  aircraft.  ! 

Either  distance  or  time,  but  not  necessarily  both,  must  be  specified  for  five  events. 

1.  Inbound  flight  (D3,  T3) 

2.  Target  search  (D45,  T45) 

3.  Between  targets  (D7,  T7) 

4.  Outbound  flight  (D8,  T8) 

5.  Loiter  (aireraft  not  locating  target)  (D95,  T95). 

All  other  flightpath  characteristics  must  be  specified  for  baseline  aircraft. 

A header  card  containing  the  aircraft  type  index  precedes  the  flightpath  data  for  a 
mod.  A blank  card  is  used  to  separate  the  flightpath  data  from  the  defensive  weapon  mix 
data  which  follow. 

Four  weapon  density  factor  cards  must  be  input  (Form  5A).  Each  card  contains 
D-FACTOR  (density  factor)  of  each  weapon  type  for  a particular  zone.  The  density  factor  is 
defined  as; 

D-FACTOR  = 0.002  R(p) 
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where 

R = Weapons  effective  range  (meters) 

p = Number  of  weapons  per  square  kilometer 

The  computer  program  identifies  weapon  density  factor  as  DEN  (Figure  18).  The 
output  of  the  weapon  density  factors  (Figure  23)  is  labeled  D-FACTTOR. 

The  use  of  D-FACTOR  is  shown  in  the  following  equations  which  approximate  the 
probability  of  survival  of  an  aircraft  in  an  encounter  with  a given  weapon  type  during  an 
event.  This  probability  is  given  by: 

PS=exp-(M)  (PK) 

where 

M = The  expected  number  of  weapons  of  a given  type  encountered  during  an 
event 

PK  = The  probability  of  kill  from  an  engagement  of  one  weapon  on  one  aircraft 
The  value  of  M is  computed  for  an  event  which  takes  place  over  a distance  d(kilometers)  as: 

M = ((0.002)  (R)  (p)l  (d)  = [D-FACTORl  (d) 

The  probability  of  survival  can  then  be  written  as: 

PS^exp-(M)  (PK)  = exp-(D-FACTOR)  (d)  (PK) 

Attrition  scaling  inputs  include  a required  indicator,  and  optionally  an  attrition  value 
and  defense  zone  weighting  factors  (Form  SB).  The  indicator  (column  1)  must  be  T or  F.  If 
it  is  F,  no  other  attrition  data  are  required.  If  the  indicator  is  T,  then  the  input  attrition 
must  be  specified.  The  use  of  the  zone  weighting  factors  is  completely  optional.  If  they  are 
not  specified,  the  model  will  perform  its  own  weighting  for  the  defense  zones. 

Vulnerability  factors  (fractions)  are  automatically  set  to  one  by  the  computer  program. 
They  can  be  set  to  any  other  value  through  inputs  (Form  SB).  As  many  factors  as  desired 
can  be  read.  The  card  from  which  the  factor  is  read  also  contains  the  aircraft  type,  defense 
zone  and  defensive  weapon  indices  for  which  the  factor  applies. 

A blank  card  is  required  after  the  last  vulnerability  factor  to  signal  the  end  of  that  type 
of  data. 

Typical  sequencing  of  MTOM  data  is  shown  in  Figure  29.  For  this  example  a baseline 
aircraft  and  two  mods  are  being  run. 
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FORM  1A 

FORM  4A 

1 BASELINE 

F0RM2A 

1 BASELINE 

FORM  4B 

FORM  2A 

1 MOO  1 

FORM  4C* 

MOD  1 

FORM  2A  1 

1 MOO  2 

FORM  4C* 

MOD  2 

FORM3A 

FORMSA 

FORM  3B  ] 

FORM  SB 

FORM3C  1 

1 BASELINE 

FORM  BA 

FORM  30  1 

FORM  6B 

BASELINE 

FORM  3E  ' 

FORM  7A“ 

FORM  3F‘ 

MOD  1 

F0RM6A  1 

FORM  3F* 

MOD  2 

FORM  SB 

MOD  1 

FORM  3G* 

MOO  1 

FORM  7A  ' 

FORM  3G* 

MOO  2 

FORMSA 

1 

FORM  3H* 

MOO  1 

FORM  SB 

i MOD  2 

FORM  3H* 

MOO  2 

FORM7A 

[ 

FORM  31* 

MOO  1 

FORM  31* 

MOO  2 

•OmONAL  INPUT.  USE  LAST  CARD  INDICATOR  ONLY  AFTER 
ALL  DESIRED  MODS  HAVE  BEEN  INPUT. 

•‘THESE  INPUTS  ARE  DESCRIBED  IN  THE  MTO/C  SECTION. 


Figure  29.  MTOM  Input  Sequencing. 


Sources  for  Input  Data 

There  are  several  general  categories  of  inputs  required  by  MTO/t.  These  include; 

1.  Vulnerability  data 

2.  Aircraft  profile  data 

3.  Aircraft  maintenance  related  data 

4.  Aircraft  combat  damage  repair  data. 

The  vulnerability  data,  consisting  of  the  PK  tables,  can  be  derived  from  aircraft-ground 
defense  encounter  models,  such  as  the  Air  Force  POOl  model*.  The  aircraft  profile  data 
which  are  required  by  MTO/E  consi.st  of  flight  times,  distances,  dive  and  climb  angles,  etc. 

The  aircraft  maintenance  related  data  which  MTO/E  required  consist  of  MMH  for 
several  categories  of  maintenance  and  may  be  obtained  from  documents  such  as 
AFFDL-TR-72-2^.  The  combat  damage  repair  data  may  be  obtained  from  documents  such 
as  AFFDL-TR-72-15^ 


* Naval  Weaptins  Support  Center.  Mission  Scenarios  for  SurrivabitUy  Assessment  (U),  by  D.  N.  Monlpoincry  and 
N.  L Papke.  Applied  Sciences  Department.  Crane,  IN,  NWSC,  September  1976,  136  pp.  (JTCC./AS-75-S-003,  publication 
CONITDKNTIAL.) 

^Air  lorce  Might  Dynamic  Laboratory.  I■'■4D  Field  Experience  Part  IV  Summarv  (Ul.  bv  The  Boeing  Co. 
Wright-Patterson  ATB,  OH.  AH  DL,  February  1972,  (At  l•DL■TR-72-2,  publication  (UNCLASSll  II-D.) 

Air  Force  Flight  Dynamic  Laboratory.  Analysis  of  the  USAF  Fixed  Wing  Aircraft  Losses  and  Aircrew  Casualties  in 
SEASIA  Combat  (U),  by  Caywood-Schiller  Division  of  A.  T.  Kearney  and  Compnay,  Inc.,  Wrighl-Patterson  Al  B,  OH, 
April  1971.  (AFFDL-TR-72-1S  (AD521-998L).  publication  SUCRI-T.) 
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MTO/C  MODEL 
Overall  Qiganization 

A general  flowchart  of  MTO/C  is  shown  in  Figure  30.  The  cost  submodel  requires  an 
input  value  for  discounting  costs  to  their  present  value.  If  the  discount  rate  is  zero,  the 
effect  is  that  of  no  discounting. 

Input  Forms 

Figure  31  displays  the  input  form  which  specifies  all  of  the  input  data  required  by 
MTO/C  model.  A brief  description  of  these  inputs  appear  on  the  form.  A more  complete 
description  of  these  inputs  and  their  units  can  be  found  in  Appendix  D. 

Output 

An  example  of  the  MTO/C  model  output  appears  in  Figure  32.  Much  of  this  output  is 
simply  a listing  of  the  input  data.  This  listing  can  be  valuable  to  the  user  for  checking  that 
the  proper  data  has  been  entered.  The  actual  output  of  MTO/C  is  presented  under  the 
heading,  “Present  Values-”  after  the  listing  of  the  input  data.  This  output  consists  of  the 
present  values  of  the  four  components  of  the  total  cost  of  a particular  modiflcation  and  the 
present  value  of  the  total  life  cycle  cost. 
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Figure  30.  General  Flowchart  of  MTO/C  Model. 
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Figure  31.  Cost  Model  (Input  Form  7A). 
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MISSION  TRAOE-OFF  METHOOOLQCV 
COST  MODEL 


ANNUAL  DISCOUNT  RATE*  0.00  PERCENT 


MOO 


ROTE  COST  INPUTS 

VEARS/MONTHS  TO  START  OF  ROTE*  1/  0 

years/months  TO  end  of  rote*  3/  0 

COST  OF  R0TE*A  0.00 


ACQUISITION  COST  INPUTS 

YEARS/MONTHS  TO  START  OF  ACQUISITION*  2/  6 
YEARS/MONThS  TO  end  of  ACQUISITION*  9/  0 

number  of  aircraft  in  total  F0RCE*1A00. 
number  of  aircraft  to  be  modified*  700. 
NUMBER  OF  AIRCRAFT  IN  WAR  FORCE*  587.70 
COST  OF  MODIFICATION  PER  AIRCRAFT*$  0.00000 
COST  OF  AGE/COST  OF  MODIFICATION*  .1000 
COST  OF  SPARES/COST  OF  MODIFICATION*  .1000 


peacetime  operation  AND  SUPPORT  COST  INPUTS 
YEARS/MONTHS  TO  START  OF  0*S*  3/  9 
YEARS/MONTHS  TO  END  OF  0*S*13/  9 
ANNUAL  0«S  COST  PER  SQUADRON**  17.A9200 

number  of  aircraft  per  squadron*  24. 

Figure  32.  MTO/C  Output. 
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MOD  0 

WARTIME  OPERATION  AND  SUPPORT  COST  INPUTS 

YEArS/MONThS/OAVS  to  START  OF  WAR*10/  0/  0 
DURATION  OF  WAR  IN  DAYS-  30 


CHANCE  IN  ANNUAL  0+S  COST/ANNUAL  PEACETIME  0*S  COST«  ,5000 

replacement  cost  per  AIRCRAFT  KlLLEO=$  4.00 

CREWS  LOST  PER  AIRCRAFT  KILLEOa  .5800 

COST  PER  AIRCRAFT  OF  CREW  REPLACEMENT=$  .41130 

• probability  an  aircraft  will  SURVIVE  THE  WAR.  .74485 

* EXPECTED  DAMAGED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFT.  .88 
REPAIR  COST  PER  DAMAGED  AIRCRAFT'S  .01840 

• EXPECTED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFT*  25.91 

* EXPECTED  NUMBER  OF  WEAPONS  USED  PER  SORTIE*  5,2529 
COST  PER  WEAPON.S  .000195 


* PRESENT  VALUES-- 


ROTE  COST.I  0.00 

ACQUISITION  COST-S  0.00 

OPERATION  and  support  COST-S  10203.67 

Change  in  o«s  cost  fqr  war.s  678.28 

esssssssssBSsssa 

total  life  cycle  COST-S  10881.95 


f , (♦  - DENOTES  calculated  VALUES) 

f Figure  32.  MTO/C  Output.  (Contd.) 
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Amplifications,  Limitations 
and  Restrictions  on  Inputs 

The  assumption  is  made  in  calculating  the  discount  factors  that  all  payments  are  made 
as  of  the  end  of  the  year  in  which  the  costs  are  incurred.  This  means  that  if  a nonzero 
discount  rate  is  used,  and  if  the  length  of  time  over  which  a cost  occurs  is  short,  there  may 
be  large  changes  in  the  present  value  of  the  cost  depending  on  exactly  when  the  start  of  the 
discount  period  occurs.  For  example,  if  a cost  is  incurred  over  a period  of  one  week  and  is 
to  be  discounted,  there  would  be  a great  difference  in  the  present  value  if  the  one  week 
period  was  input  to  be  the  last  week  in  December  as  opposed  to  the  first  week  in  January  of 
the  following  year. 

Because  the  MTO/C  calculations  involved  apart  from  discounting  are  quite  straight- 
forward, there  are  no  strenuous  limitations  which  need  to  be  imposed  on  the  inputs. 
However,  the  inputs  must  be  consistent  with  the  definitions  and  units,  as  given  in 
Appendix  D. 

Sources  for  Input  Data 


The  costs  associated  with  each  modification  to  be  treated  are  required  as  input  to  the 
model.  These  are: 

1 . Cost  of  RDT&E 

2.  Cost  per  aircraft  for  the  modification 

3.  Ratio  of  the  cost  of  AGE  (associated  ground  equipment)  to  the  cost  of  the 
modification 

4.  Ratio  of  the  cost  of  spares  to  the  cost  of  the  modifications. 

These  figures  can  best  be  estimated  by  the  manufacturer  involved. 

Several  of  the  remaining  cost  inputs  and  information  about  force  size  and  structure  can 
be  obtained  from  Air  Force  Manual  173-10  USAF  Cost  and  Planning  Factors.  Inputs  which 
can  be  found  in  this  manual  are: 

1 . Annual  peacetime  operating  cost  per  squadron 

2.  Aircraft  replacement  cost 

3.  Cost  per  weapon 

4.  Number  of  aircraft  per  squadron. 

Information  about  the  ratio  of  crews  lost  per  damaged  aircraft  can  be  obtained  from 
footnote  3. 
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0.0000 

Px  TABLE  EOp 

POPUP 

mod  0 

WEAPON  3 

TERM  ALT 

INIT 

ALT 

IS?. 

305, 

610. 

1524. 

30S. 

.0-<B0 

0.0000 

0.0000 

0,0000 

610. 

.0400 

.0520 

0.0000 

0,0000 

1S?4. 

.0400 

.0520 

.0540 

0,0000 

304«. 

.0300 

.0410 

.0440 

.0440 

Pk  table  EOo 

POPUP 

MOD  0 

WEAPON  4 

term  alt 

INIT 

ALT 

IS?. 

305. 

610. 

1524. 

30S. 

.1110 

0,0000 

0.0000 

0.0000 

610. 

.?600 

,3700 

0.0000 

0.0000 

15?4. 

.3740 

.4340 

.S840 

0.0000 

304«. 

.3390 

,4490 

.5990 

,6630 
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Pk  TABLF  fop  popup 

MOO  0 wFAPO*g 


TFRM  ALT 

l'^?. 

TNIT 

305. 

ALT 

f*l0. 

15?4. 

30=;, 

.OftflO 

0.0000 

0.0000 

0.0000 

ftio. 

. innn 

.3680 

0.0000 

0.0000 

15?&, 

.1040 

.4510 

.4ft50 

0.0000 

304A. 

.IQftO 

.4f.40 

.49«0 

.7800 

Pk  TABLF 

FOP  niVF 

MOD  0 

WFAPON 

1 

AWGLE 

INIT 

alt 

305. 

610. 

1524. 

3002. 

15. 

.?1  30 

.2080 

.1630 

.1000 

45. 

.?1  30 

.2080 

.1630 

.1000 

40. 

.?1  30 

.2080 

.1630 

.1000 

Pk  tablf  fop  nivF 

MOD  0 WFAPON 

2 

angle 

init 

ALT 

305. 

610. 

1402. 

12192. 

15. 

.0?50 

.0180 

, .0120 

.0120 

45. 

.0250 

.0180 

.0120 

.0120 

60. 

.0250 

.0180 

.0120 

.0120 

PK  TABLF 

FOP  OTVF 

MOO 

0 

WFAPON  3 

angle 

INIT 

alt 

305. 

610. 

1524. 

3048. 

15. 

.0380 

.0400 

.0400 

.0300 

45. 

.0380 

.0400 

.0400 

.0300 

60. 

.0380 

.0400 

.0400 

.0  300 

Pk  tablf 

FOP  OTVF 

MOD 

0 

WFAPON 

4 

angle 

INIT 

alt 

305. 

610. 

1524. 

3048. 

15. 

• 

in  0 

.2600 

.3240 

.3390 

45. 

• 

mo 

.2600 

.3240 

.3390 

60. 

• 

mo 

.2600 

.3240 

. 3 390 
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PX  TABUr  rOD  niVF  JROIf  COPY  FURBISHSX)  10 ODC  

MOO  0 • WFAPON  S 


awglf 

TOS. 

INIT 

SIO, 

ALT 

1S?A. 

304P. 

I*;. 

,ns«o 

.3000 

.3840 

.3480 

AS. 

• osfto 

.3000 

.3840 

.3960 

so. 

.Oi^flO 

.3000 

.3840 

,3960 

Pk 

TABLr 

FOo  SWINO 

ftPOUNO 

MOO 

0 

WFA0ON 

1 

Alt 

!•??. 

« 

?000 

30S, 

• 

?000 

610. 

• 

?noo 

Ph 

TABI  F 

FOP  SWING 

APOtlNP 

MOD 

0 

WFAPON 

A|  T 

1*;?. 

• 

) ?S0 

30S. 

• 

1 ?S0 

610. 

• 

1 7S0 

Pw 

TABLF 

FOO  SWING  ADOUN/n 

MOD 

0 

WFAPON  3 

A|  T 

IS?. 

.0?70 

30S. 

.0?70 

610. 

.0?7O 

Pk 

TABLF 

FOP  SWING  APOUMO 

MOO 

0 

WFAPON  4 

A(  T 

IS?. 

0,0000 

los. 

.^040 

610, 

.8190 

Ptr 

TABLF 

FOP  SWING  APONMO 

MOD 

0 

WFAPON  5 

A|  T 

IS?. 

0 .0000 

30S. 

.1090 

610. 

.8930 
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PK  TARLr  TOP  «;TPA16HT  AND  LFVFL  FLIGHT 
MOO  1 WFAPON  1 

A|  T SPFFD 


30. 

Gl. 

91. 

152. 

213. 

IS?. 

.4Q?0 

.4500 

.4330 

.29?0 

.2000 

30S. 

.4Q?0 

.4500 

.4330 

.3080 

.2250 

GlO. 

.4f.7n 

.4330 

.3830 

.2920 

.2170 

15?4. 

.3P30 

.3250 

.2670 

.1750 

.1080 

300?. 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Pk  TABLr  FOP 

5TPAIGHT  AMO 

LFVFL  flight 

MOD  1 

WFAPON  2 

A|  T 

spffd 

30. 

Gl. 

91. 

152. 

305. 

152. 

.4A70 

.2330 

.1000 

.0330 

0.0000 

30*;. 

.4500 

.1830 

.0830 

.0330 

0.0000 

GIO. 

.4170 

.1330 

.0500 

.0170 

0.0000 

140?. 

o.oono 

0.0000 

0.0000 

0.0000 

0.0000 

1219?. 

O.OnOO 

o.oooo 

0.0000 

0.0000 

0.0000 

PK 

TABLF  fOP 

straight  AMR 

LFVFL  flight 

Mnn 

1 

WFAPON  3 

Al.T 

SPFFD 

30. 

Gl. 

91. 

152. 

305. 

152. 

.4500 

.2000 

.1000 

.0400 

.0050 

305. 

.GnOO 

.2G50 

.1450 

.0600 

.0150 

G1  0. 

.GOOO 

.2650 

.1500 

.0650 

.0200 

1524. 

.GOOO 

.2650 

.1500 

.0650 

.0200 

304P. 

.4500 

.2000 

.2550 

.0400 

.0100 

Pk  TABLF  FOP 

straight  AND 

LFVFL  flight 

MOD  1 

WFAPON  4 

A|  T 

SPFFD 

30. 

61. 

91. 

152. 

213. 

152. 

O.OOOO 

0.0000 

0.0000 

0.0000 

0.0000 

305. 

.7010 

.6040 

.4460 

.2480 

.1350 

610. 

.0430 

.8190 

.7220 

.5540 

.4190 

1524. 

.0760 

.8930 

.8070 

.6780 

.5590 

3048. 

.9870 

.9040 

.8350 

.7060 

.5930 
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Pit  TABLr  TOO  «;TPAIGHT  AMG  l.PVFL  FLIGHT 
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spFFn 


TO. 

61. 

91. 

IS?. 

IS?. 

0.0000 

0.0000 

0.0000 

0,0000 

30*;. 

.?ono 

.1690 

.17S0 

.1430 

610. 

.Pago 

.6930 

.6160 

.64  30 

IS?4. 

.PfiPO 

.9360 

.6930 

.79ft0 

304P. 

.PASO 

.9360 

,6930 

.6160 

Ptf  TARLF  FOP 

POPUP 

MOD  1 

WFAPON  1 

tfpm  alt 

INIT 

alt 

IS?. 

30S. 

610. 

1S?4. 

30*;. 

.?!  30 

o.oooo 

0.0000 

o.ooon 

610. 

.?o«o 

.??10 

0.0000 

0.0000 

15?4. 

.lA-»n 

.1670 

.1630 

0.0000 

300?. 

. 1 nno 

.1?10 

.1060 

,0540 

Pk  TABI.F  fOo  POPUP 
Mon  1 WFAPON 


?n. 

o.oono 

.1070 

.47P0 

.7lfl0 


TfPm  A|  t 


INIT  alt 


IS?. 

30S. 

610. 

140?. 

30q. 

.o?sn 

0.0000 

0.0000 

0.0000 

610. 

.0160 

.0160 

0.0000 

0.0000 

140?. 

.ni?o 

.01?0 

.0050 

0,0000 

1?19?. 

.01?0 

.01?0 

.0050 

0,0000 

pk-  taplf  fop  POPKP 
HOn  I WFAPO^ 


rrPM  Al  T 

INIT 

ALT 

15?. 

30S. 

610. 

15?4. 

305. 

.0160 

0.0000 

O.OOOO 

O.oooo 

610. 

.0400 

.05?0 

0.0000 

0.0000 

15?4. 

. 0400 

.05?0 

.0540 

0.0000 

3046. 

.0300 

.0410 

.0440 

.0440 
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P*r  TABI.r  TOP  POPUP 
MOO  1 WFAPOM  A 


TPPM  ALT 

INIT 

ALT 

IP?. 

305. 

610. 

15?4. 

30S. 

.1110 

0.0000 

0.0000 

0.0000 

610. 

.?f.00 

.3700 

0.0000 

0.0000 

15?A. 

.3?40 

.4340 

.5640 

0.0000 

30AP. 

.33P0 

.4490 

.5990 

.6630 

Pk  TAPLF’ 

FOR  POPUP 

MOO  1 

WFAPON  S 

TPRM  ALT 

INIT 

ALT 

1=;?. 

305. 

610. 

15?4. 

30'^. 

.OAPO 

0.0000 

0.0000 

0.0000 

610. 

.3000 

.3660 

0.0000 

0.0000 

15?A. 

.3«40 

.4510 

.6650 

0.0000 

304P. 

.3060 

.4640 

.6960 

.7600 

Pk  TABLF 

FOR  niVF 

Mon  1 

WFAPON 

1 

AWGLE 

INIT 

ALT 

305. 

610. 

1524. 

3002. 

15. 

.?1  30 

.2060 

.1630 

.1000 

45. 

.?1  30 

.2060 

.1630 

.1000 

60. 

,?1  30 

.2060 

.1630 

.1000 

Pk  TABLF 

FOP  OlVF 

Mon  1 

WFAPON 

? 

angle 

INIT 

alt 

305, 

610. 

1402. 

1219?. 

15. 

.0?50 

.0160 

.0120 

.0120 

45. 

.0?50 

.0160 

.0120 

.0120 

60. 

.0650 

.0160 

.0120 

.0120 

Pk  TABLF 

FOP  nivF 

MOD 

I 

WFAPON  3 

angle 

INIT 

ALT 

305, 

610. 

1524. 

3046. 

15. 

.0360 

.0400 

.0400 

.0300 

45. 

.0360 

.0400 

.0400 

.0300 

60. 

,0T60 

.0400 

.0400 

.0300 
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IBOllCOiPlIFinSlSHBlZOiaiO  ^ 

HK  TAHLF 

rop  niVF 

Mon 

1 

WfAPON  A 

AMGLF 

INIT 

alt 

1 

TOS. 

AlO. 

1S?A. 

10AR. 

1 

i*?. 

.11)0 

.?A00 

.1?A0 

.1390  ' 

1" 

AS. 

,1110 

,?600 

.1?A0 

.1,190 

AO, 

.1110 

,?A00 

.1?A0 

,1190 

pk  taplp 

POP  nivr 

Mon 

1 

WEAPON  S 

amglf 

INIT 

ALT 

10S. 

610. 

152A. 

10AR, 

. 0A«0 

.1000 

.IftAO 

. 1960 

AS, 

. OAfiO 

.1000 

.38A0 

.3960 

AO, 

. OAsn 

.3000 

.IftAO 

.3960 

Pk  TAPLS  fOd 

SWING 

APOUMO 

MOO  1 

WFAPON 

1 

A|  T 

ISP. 

30S. 

• 

• 

pnno 

ponn 

610. 

• 

POOO 

Pk  tabi.  r fQp 

SWING 

A POUND 

Mno  1 

WFAPON 

p 

A|  T 

ISP. 

• 

IPSO 

30S. 

• 

IPSO 

610. 

• 

IPSO 

Pk  TARLP  top 

SWING 

APOUND 

MOO 

1 

WFAPON  1 

AIT 

ISP. 

.OPTO 

30S. 

.0P70 

610. 

.OPTO 

Pk 

TARLF 

FOP  SWING  AO00^tr) 

MOD 

1 

WFAPON  A 

A|  T 

ISP. 

O.OnOO 

30S. 

.60A0 

610. 

.«190 
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PK 

TARLr 

FOR  SWINO  APODMO 

MOO 

\ 

WFAPON  S 

AIT 

IS?. 

o.nnon 

3ns. 

.1«R0 

Ain. 

.RQ30 

Pit 

TARLF 

FOR  straight  AMD 

LFVFL  FLIGHT 

MOO 

? 

WFAPON  1 

A|  T 

SPFED 

30. 

61. 

Rl. 

15?. 

?13. 

IS?. 

.4R?n 

.4500 

.4330 

.?9?0 

,2000 

30S. 

.4R?n 

.4S00 

.4330 

.3080 

.??S0 

610. 

.4670 

.4330 

.3S30 

.?9?0 

.?170 

15?4. 

.3«30 

.3?50 

.?670 

.17S0 

.1080 

300?. 

o.onno 

0.0000 

0.0000 

0.0000 

0.0000 

Pk  TABLF 

FOR  STRAIGHT  AMO 

LFVFL  flight 

MOO  ? 

WFAPON  ? 

alt 

SPFFO 

30. 

61. 

91. 

IS?. 

305. 

IS?. 

.4670 

.2330 

.1000 

.0330 

0.0000 

3ns. 

.4sno 

.1830 

.0830 

.0330 

o.oono 

610. 

.4170 

.1330 

.0500 

.0170 

0.0000 

140?. 

O.OOOO 

0.0000 

0.0000 

0.0000 

0.0000 

1219?. 

O.OnoO 

0.0000 

0.0000 

o.onno 

0.0000 

P*f  TARLF 

FOR  straight  ANO 

LFVFL  flight 

Mnn  ? 

WFAPON  3 

Al.T 

30. 

SPFFO 

61. 

91. 

152. 

305. 

IS?. 

.4SOO 

.2000 

.1000 

.0400 

.0050 

3ns. 

.6000 

.2650 

.14S0 

.0600 

.0150 

610. 

.8000 

.2650 

.1500 

.0650 

.0200 

15?4. 

.6000 

.2650 

.1500 

.0650 

.0200 

3048. 

.4*^00 

.2000 

.2550 

.0400 

.0100 

PK  TARLF 

FOR  STRAIGHT  AND 

1 FVFL  flight 

MOD  ? 

WFAPON  4 

A|  T 

SPFFD 

IS?. 

30. 

61. 

91. 

152. 

213. 

o.onno 

0.0000 

0.0000 

0.0000 

0.0000 

30S. 

.7010 

.6040 

.4460 

.2480 

.1350 

610. 

.9430 

.8100 

.7220 

.5540 

.4190 

15?4. 

.9760 

.8930 

.8070 

.6780 

.5590 

3048. 

.0870 

.0040 

.8350 

.7060 

.5930 
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Px  TABLr 

roo  stpaight  AMO 

IFVFL  flight 

Mon  ? 

WFAPON  S 

A|  T 

SPFFO 

Gl. 

91  , 

IS?. 

?13. 

IS?. 

O.OAOO 

n.nooo 

0.0000 

0.0000 

o.oooo 

Bnq. 

.?''nn 

.1890 

.17S0 

.1430 

.1070 

AlO. 

.P4^.n 

.8930 

.81R0 

.4430 

.4790 

15?4. 

.PAon 

.893n 

. 7940 

.4840 

304B. 

.93G0 

.8930 

.8180 

.7180 

Pk  tarlp 

FOP  POPUP 

Mon  ? 

WFAPOM  1 

TFPM  A|  T 

IMIT 

ALT 

IS?. 

30S. 

410. 

1S?4. 

309. 

.?!  30 

0.0000 

0.0000 

0.0000 

410. 

.?080 

.??10 

0.0000 

0.0000 

15?4. 

.1430 

.1470 

.1430 

0.0000 

300?. 

. 1 "00 

.1?10 

.1080 

.0940 

PK  TABLF 

FOP  POPUP 

MOD  ? 

WFAPOM  ? 

TFPM  A|  T 

init 

ALT 

19?. 

30S. 

410. 

140?. 

30c;. 

.0?90 

0.0000 

0.0000 

0.0000 

410. 

.0180 

.0180 

0.0000 

0.0000 

140?. 

.01  ?0 

.01?0 

.0090 

0.0000 

1?19?. 

.0  1 ?o 

.01?0 

.ooso 

0.0000 

Pk  TAPLp 

TOP  POPUP 

Mno  ? 

WFAPOM  3 

TrPM  ALT 

INIT 

ALT 

19?. 

305. 

410, 

15?4. 

309. 

,0180 

0.0000 

0.0000 

0,0000 

410. 

. 0400 

.05?O 

0.0000 

0.0000 

15?4. 

,0400 

.05?0 

.0540 

0,0000 

3048, 

.0100 

.0410 

,0440 

,0440 

Pk  TAPLP 

FOP  POPUP 

Mnn  ? 

WFAPOM  4 

TpPM  alt 

TNTT 

ALT 

19?. 

105. 

410. 

1S?4. 

309. 

.1110 

0,0000 

0,0000 

0.0000 

410. 

.?(e.no 

,3700 

0.0000 

0.0000 

1S?4, 

.3?40 

,4340 

.9840 

0.0000 

3048. 

.1190 

.4490 

.5990 

.4430 
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Pk  TABLP  poo  popup 


MOD  ? 

WFAPON  S 

tppm  alt 

INIT 

ALT 

305. 

610. 

15?4. 

30®;. 

,04Bn 

0.0000 

0.0000 

0.0000 

f.10. 

.TOOO 

.36fl0 

0.0000 

0.0000 

15?4. 

.3440 

.4510 

.6B50 

0.0000 

304R. 

.3940 

.4640 

.69A0 

.7B00 

Pk  tablp 

roo  nivF 

MOO  ? 

WFAPON  1 

angle 

INIT 

alt 

305. 

610. 

15?4. 

3002. 

IB. 

.?130 

.?oao 

.1630 

.1000 

45. 

.?130 

.?080 

.1630 

.1000 

60. 

.?!  30 

.?0B0 

.1630 

.1000 

Pk  TABLF  pop  OTVF 
MOD  ? WFAPON 

? 

Angle 

INIT 

ALT 

305. 

610. 

1402. 

12192. 

15. 

.0?50 

.OIBO 

.0120 

.0120 

45. 

.0?50 

.OIBO 

.0120 

.0120 

60. 

.0250 

.0180 

.0120 

.0120 

Pk  tablp  pop  nrvF 

MOO  2 WFAPON 

3 

angle 

INIT 

ALT 

305. 

610. 

1524. 

3048. 

15. 

.0380 

.0400 

.0400 

.0300 

45. 

.0380 

.0400 

.0400 

.0300 

60. 

.0380 

.0400 

.0400 

.0300 

Pk  TABLF  POP  DIVF 

MOO 

2 WFAPON 

4 

angle 

INIT 

ALT 

305. 

610. 

1524. 

3048. 

15. 

mo 

.2600 

.3240 

.3390 

45 . . 

mo 

.2600 

.3240 

.3390 

60 . . 

mo 

.2600 

.3240 

.3390 
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rwiT 

ALT 

TOG. 

AlO. 

1S?4. 

304R. 

IB. 

.OGRO 
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.3P40 

.39A0 

4B. 

, OARO 

.3000 

.3B40 

.39A0 

GO. 

. OARO 

.3000 

.3fl40 

.3960 

Pk  TABLF  FOo  ‘IWING  APnilMf) 
MOn  ? WFAPON  1 


.?onn 
,?onn 
. ?nno 


Pk  TARLP  fop  GWING  apODMD 
MOO  ? WFAPOM  ? 


.IPSO 

.IPRO 


Pk  TABLF  FOo  GWIK'G  APOUWO 
MOO  ? wrAPON 


.0P70 

,n?7n 

.0?70 


Pk  TABLP  fop  GWTNG  APOIIMO 
MOD  ? WFAPON  4 


0 , O^iOO 
.GOAO 
.•<190 


PK  TABLF  FOP  ‘^WING  APOUNO 
MoO  ? WFAPON  S 


n.nooo 

.loqn 

.ROTO 


69 


1 


JTCG/AS-76-&O02 


3 


C 

u* 

V 

> 


o 
c 
^ IT 
o 


c 
o 
r)  in 


z 

• 

o 

IT  C 

o 

o c 

o o 

o 

o o o o 

o o 

o 

c 

o 

>• 

a 

o 

o 

o e 

o o 

c 

o o o o 

c c 

o 

c 

o 

K 

o 

o 

o o 

o o 

o 

o o oo 

o o 

o 

o 

o 

u. 

o 

c 

o o 

o c 

o 

o o o c 

o o 

o 

c 

c 

in 

C 

s 

• 

• 

• • 

• • 

• 

• • « • 

• • 

• 

• 

• 

z 

o 

o 

o ^ 

#irt  C ^ 

— o 

a 

(V  e 

o 

o 

z 

• 

z 

4 0 0 0 0 

o c 

c 

o c o c 

c c 

c 

o o 

o 

o 

o 

o o o c o 

o 

o o oo 

o o 

o 

o o 

a 

o 

o 

o 

o o 

o o 

o 

o o c o 

o c 

o 

c 

o 

< 

o 

z 

o 

o 

o o 

o o 

o 

o o oc 

o o 

o 

o 

o 

UJ 

o 

• 

• 

• • 

• • 

• 

• • • • 

• • 

• 

• 

• 

s 

^ o 

u 

o 

M m4 

o ^ 

1 

0 

1 

1 

^ o 

0m 

V 

cr 

• 

< 

u. 

z 

• 

n o 

o 

o o 

o o 

o 

o o o o 

o o 

o 

c 

o 

UJ 

c 

o 

c o 

c o 

o 

coco 

c c 

c 

o c 

K 

z 

e 

o 

o o 

e o 

o 

o e oo 

o o 

o 

c 

o 

o 

o 

o 

o o 

o o 

o 

coco 

o o 

o 

o o 

A 

M 

• 

• 

• • 

• • 

• 

• • • • 

• • 

• 

• 

• 

tn 

o 

o 

o ^ 

0m  O ^ 

^ o 

q: 

O 

> 

UJ 

cr 

c 

UJ 

• 

m 

«\(  «v< 

c 

o c 

o c 

o 

o o o c 

C (\t 

c 

o 

o 

z 

z 

o 

c o 

coo 

o c oc 

c ^ 

o 

c 

o 

W 

c 

c 

c 

c o 

c o 

o 

c c c c 

o c 

c 

o 

c 

o 

o 

O'  a 

c e 

a 

flc  c oa 

er  o 

c 

a 

or 

UJ 

z 

K 

• 

• 

• • 

• • 

• 

• • • • 

• • 

• 

• 

• 

e 

c 

U 

^i4 

z 

< 

< 

1- 

a 

GC 

u 

a 

o 

o o 

c o 

o 

c o o o 

o 

o 

o o 

a 

> 

<v. 

o 

o c 

Cj  O 

o 

o rv  oc 

c n. 

o 

c 

o 

> 

►- 

H* 

o 

c 

o o 

^ o 

o 

0^00 

o o 

o 

o o 

< 

NM 

o 

o a cc 

c o 

a 

cc  c o cr 

cc  o 

c 

a 

oc 

• 

• 

• • 

• • 

• 

• • • • 

• • 

• 

• 

• 

u 

u 

0m 

UJ 

V 

c 

u 

< 

u 

a 

a 

UJ 

L.' 

Z 

z 

z 

o 

z 

a 

o 

3 

< 

a 

u 

> 

u. 

< 

ir 

3i 

u 

< 

C 

3 

a 

z 

< 

ir 

u 

IT 

z 

Q 

c 

c 

^ fX 

c* 

rv  c 

(V 

c 

n 

c 

c 

K 

K 

2 

o 

cv 

M 

< 

c 

U. 

c 

z 

z 

z z 

z 

z 

z zz 

z 

z 

z 

z 

• 

c 

V 

c 

c c 

c 

c 

c c c 

c 

c 

c 

c 

vr 

►- 

N» 

►- 

NX 

M 

U 

K 

K K 

a *- 

K 

K r K H 

^ 4 

K 

K 

K 

Q 

(/) 

z 

o 

u u 

u 

u 

c oo 

u 

u 

u 

o 

a 

o 

7 

c 

« 

< m 

< 

< 

« « < 

« 

« 

< 

c 

I 

U. 

a 

a a 

a 

a 

a a a 

a 

a 

CL 

a 

K 

z 

c 

c 

u. 

u u 

u 

u. 

a u a 

u 

u 

u. 

u. 

c 

< 

a 

z 

z 

z z 

z 

z 

z zz 

z 

z 

z 

z 

U. 

X 

o 

•J 

-J  ^ 

•J 

^ O.J 

-J 

1 

a. 

a 

3 

3 3 

a 3 

3 

3 a 33 

3 a 

3 

3 

3 

o 

C2 

UJ 

< 

c 

> 

> > 

c > 

> 

> o > > 

> c 

> 

> 

> 

K 

z 

u 

K 

H 

K 

K 

c 

3 

o 

u 

u 

u 

•• 

< 

fs 

« 

< 

« 

< 

a 

u. 

u. 

u. 

u. 

K 

• 

1 

1 

o 

o 

3 

o 

o 

z 

70 


JTCG/AS-76-SO02 


mis  PASS  IS  raST  QUALIIT  FSAmCABU 
JBOMOOPXPimSifiDXODDi! 


SrFNAPTO  PAPAMFTFRS  PY  ft/C  MOO 


A/C  MOO  0 INROUNO  OTST 

TNPOliMn  SPrrn 
POPUP  TrPM  alt 

SFAPrH  niST 
SFAPCH  PPFTP 
niVF  ftMrUF 
OFT  TOT  njOT 

RFT  TOT  ‘IPFFO 

OUTPOUun  OTST 
OUTPOMNO  OPFFO 
I oiTFP  niST 
I OITFP  FPFFO 

A/C  MOO  1 IMBOMNO  HIST 

T>iHniiNn  spffo 
POPIJP  TFPM  «LT 
SFAPOH  nIST 
SFABOH  OPFFO 
nrVF  ft MOL F 
RFT  TOT  DTOT 

RFT  TOT  SPFrn 

OUTROUMA  OTST 
OtlTRODMO  SPFFD 
LOITFp  aiot 
LOTTFP  OPFFO 

A/C  MOO  ? IMROUMO  OTOT 

TMROMMO  SPFFO 
POPUP  TFPM  61  T 
SFAPoh  OTST 
SFAPCH  OPFFO 
niVF  ft WOLF 
RFT  TOT  OTST 
RFT  TOT  SPFFO 
OUTROUMO  OTST 
OUTROtlNO  SPFFO 
I OITFP  OIST 
I OITFP  OPFFO 

FVFNT  OfFFNff  70NFS 


IRO, 

INROUNR  TlMF 

0 

?oo. 

4000, 

INROUN1  ALT 

1?00 

0. 

?70, 

10. 

SFARCH  TIMF 

10 

0. 

?00. 

RFT  TGT  TIMF 

4S 

iRO, 

OUTROUNO  TIMF 

0 

?00, 

OUTROUNO  alt 

IPOO 

0. 

?00. 

LOITFP  TIMF 

IPO 

IRO. 

INBOUND  TIMF 

0 

POO. 

4000. 

INPOUND  ALT 

IPOO 

0. 

?10. 

10. 

SFARCH  time 

10 

0. 

?00. 

RFT  TGT  TIMF 

4S 

IRO. 

OUTBOUND  TIMF 

0 

?00, 

OUTROUNO  ALT 

IPOO 

0. 

POO. 

LOITFR  TIMF 

IPO 

IRO, 

INROUNO  TIMF 

0 

POO, 

4000. 

INBOUND  ALT 

IPOO 

0. 

P10. 

10. 

SFARCH  TIMF 

30 

0. 

POO, 

RFT  TGT  TIMF 

4S 

IRO, 

OUTROUMO  TIMF 

0 

POO. 

OUTBOUND  alt 

IPOO 

0. 

POO, 

LOITFR  TIMF 

IPO 

70MF 


INROUNO  \ 

POP-UP  ? 

V.  Sfapch  ? 

OIVE  ? 

Swing- AoouNo  ? 

C(  IMR  TO  nF»T  pass  ? 

Cl  IMR  FOP  OUTROUNO  7 

RFTWFFM  TftPOFT  T 

OUTROUNO  U 

* LOITFP  OIVF  ? 

LOITFR  ? 


» 
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JTCG/AS-76-&002 


«*  - DFNOTE<;  rALCULATPn  VALUES) 


NON-ABOPTrO  PLIGHT  ST7P  l.‘)0 

A/C  Mon  uuscaleo  survival  probability 


NO,  A/C  SURVIVING  PER  PLIGHT 


0 

,RG7nG 

3,3A1S4 

1 

3,43281 

2 

,09339 

3,48420 

PT=1. 

ATTRITION 

scaling  may  not 

BE 

VALID 

FVENT  = 

SEARCH 

PT=1, 

ATTRITION 

scaling  may  not 

BE 

valid 

FvEmT  = 

SFARFH 

PT=1, 

ATTRITION 

scaling  may  not 

BE 

valid 

event  = 

SFARoh 

MISSION  TRAOF-OPP  MODEL 

baseline  aircraft 


(MOO  0) 


STANDARD  E-&  MOD  ,01  ATTRITION  5 WEAPONS 

(*  - DENOTES  calculated  VAI.UES)  , 

A 

FLIGHT  INFORMATION 

INITIAL  FLIGHT  SI7E  INITIAL  NO,  OF  PASSES  PER  A/C 

A , 6 

NO,  OE  ASGIGNFD  targets  NO,  OF  PASSES  PER  TARGET 

3 TARGET  PASSES 

1 ? 

? 2 

3 ? 

PPOB.  OF  NO  ABORT  PROB,  OF  NO  A/C  GNE 

,Q7S  ,9S 


JTCG/AS-76-S-002 


PPOR.  OF  A/C  LnCK-ON 


*18  ?»« IS  MSI 

mOMOOP*  WBWSHBDIODDO  — ^ 


TAPOFT  1 ? 3 4 S 

1 i.nn  ;.on 

? 1,00  1.00 

3 1,00  1.00 


MO,  OF  A/C  AROPTS 


* NO,  OF  a/C  KiLi.rn 


• NO,  OF  PASSFS  OFLIVrPFO  (ALL  A/C) 

21.01? 


* NO,  OF  PASSFS  LOST  ON  A/C  Kill  ED 


* NO.  OF  a/r  HOMF  SarFi  v * NO.  OF  PaSSFS  RPOliGwT  HOMF 


3.Q/«1 


* POORARIl  TTV  OF  SURVIVAL  PFR  A/C 

.PROPS 

* PPORaRTLTTY  OF  SUPVTVA),  PFP  A/C  OIVFN  NON-ARORT 

.PPOOO 

* PPORARII  TTY  OF  OAMAOF  PFP  A/C 

.n?p?s 


MaiNTFNANCF  SUMMARY 


«00  0 


SOPTIF  INFORMATION 


l)N<;rwFnui  FO  SCHEOULFO 


MMH/FH 


COnv.FaCT. 


VMH/TaS'/ 


COMV.FacT, 


OAmARF  RFPAIR  AHORT  PFPAIR 


soo.o 
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«« littt  J**^^!*^  JTOG/AS-76-SO02 


TDONAPOUNO  (CLOCK  HOURS) 

Rp.ARM  PF-FUFL  pRF-FLIGHT  INSP.  POST-FLTGHT  INSP, 

.50  .25  .25  .25 

WATTING  taxiing 

10. on  .16 

total  OFLAY  timf 
11.41 

PPOR.  OF  ABORT  * PROP.  OF  KILL 
.025  .010 

I FHGTH  OF  SOPTIF  OAMAGF/KILL  RATIO 

1.10  MRS.  3.00 

* SOPTIF  RATF  PFR  A/C  PFR  OAY 

1.00 


MOO  0 


JOB  scaling  factors 


NO.  TAPfiFTS  TO  BF  ATT ACKFD=40000 . 0 
LENGTH  OF  WAP=  30.0  DAYS 

NO.  OAGSFS  RFOUTPFO  TO  ATTACK  TAPGFT=  2.00 
INITIAL  FLIGHT  SI7F=  4. 

* SORTIE  RATFs  I.OO  SORTIES  PER  DAY 

* RRORARTLITY  of  surviving  S0RTIE=  .99025 


JOB  scaling  output 


* maximum  no.  SOPTIFS  available  per  a/C  in  TW=30.0645 

* FXP.  NO.  SORTIES  AVATIARLF  PER  A/C  IN  TWs?5.9137 

* FXP.  NO.  SOPTIFS  COHPl  FTFD  PER  A/C  IN  TW=?5.?659 

* EXP.  NO.  TARGETS  ATTACKED  PFR  SORTIF=2.6?6 

* EXP.  NO.  TARGETS  ATTACKED  PER  A/C  IN  TWs  6R.06 

* EXP.  NO.  DAMAGES  PFR  A/C  IN  TW=  .R794 

* probability  of  A/C  SURVIVING  WAPs  .7449 

* EXP.  NO.  A/C  LOST  IN  TW=  149.95 

* NUMRfR  OF  A/C  PfOUIRFO  to  00  JOR=  5B7.70 


(•  - demotes  calculated  VALUES) 


74 


r 


JT(X;/AS-76-S^2  ® QUUtfTT  FRIfitlGAfiLB 

JSQIiOOPYTlJBRISHSDZOllDO  _ 


; ! 

i 

I 

J 

} 

\ 


I 


MISSION  TPAOF-orr  MFTHOnOLOOY 
COST  MOOFL 

ANNIlAi  OISroUMT  PATF=  n.no  PFPCFNT 
ROtf  rOST  INPUTS 

vFARS/mOnTwS  to  STapT  of  pnTF=  1/  0 
YFARS/mOmTmS  to  FNO  of  POTFs  3/  ft 
rosT  OF  pdtf=$  n.oo 


MOR  0 


ACOUISITIOM  COST  INPUTS 

vFARS/mONThS  to  STADT  of  ArOUISITIOMs  ?/  (S 
YFARS/mONThS  to  FNO  OF  ACOUTSTTION=  S/  0 
NUMBFP  of  aircraft  TN  total  FORCF=l40ft, 
nUMPFR  of  aircraft  to  pF  mOOIFIFOs  70ft, 
MUMBFP  of  aircraft  TN  WAP  FORCFr  SR7,70 
rosT  OF  mooificatiom  pfp  aircraft=»  o.nnooo 

COST  OF  AGF/COST  OF  MOO  IF  I C AT ION=  .1000 
COST  OF  SPaPFS/COST  of  MOOTFICATIONr  ,1000 
PFACETIMF  OPFRATION  ANO  SUPPORT  COST  INPUTS 
YFARS/monTmS  to  start  of  0*S=  3/  9 
YFARS/mONThS  to  FNO  OF  0*S=13/  9 
ANNUAL  0*S  COST  PFP  SOUAO»ON=$  17.49?00 
MUMBFR  of  aircraft  PFP  SOUADRONs  24, 


MOO  0 

WARTImF  OPFRATION  ANO  SUpPOPT  COST  INPUTS 

YFARS/monTmS/DAYS  to  STAPT  OF  WAR=10/  0/  0 
nlJRATTON  OF  WAP  TN  OAVSr  30 

oHANGF  in  annual  0*s  COST/AMNUAL  PFACFTIMF  0*S  COSTS  .SftOO 
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JTOG/AS-76-SO02 


PFPLACFMFNT  rOST  PFP  ATPCPAPT  KILLEDsS  4,00 

rPEWS  I OST  PFR  AIRCPAFT  KTLLE0=  .5800 

COST  PFR  ATRCRAFT  OF  CRFW  REPL ACFMENT=S  .41130 

• probartltty  an  aircraft  will  Survive  the  war=  ,744R5 

• FXPECTFD  Damaged  sorties  flown  in  war  per  aircrafts  .88 
REPAIR  COST  PER  DAMagFO  ATRCRAFT=S  .01840 

• expected  Sorties  flown  in  war  pep  aircraet=  ps.ri 

• expected  NUMRER  of  weapons  used  per  50PTIE=  5.?52R 
cost  pep  WFAP0N=«  ,000195 

• PRESENT  VALUES — 


RDTE  COST=$ 
ACOUISITIOM  COST=$ 

operation  and  support  cost=s 

CHANGE  IN  0*S  COST  FOP  WAR=$ 


TOTAL  LIFE  cycle  C0ST=$ 


0,00 
0,00 
10P03.67 
878. ?8 


10881.95 


(•  - DENOTES  CALCULATED  VALUES) 


A/C  mOOIEICATION  NUMRER  1 


vulnerability  Factor  = .9  of  baseline  (modi  att  = .9  x baseline  att) 
(♦  - denotes  calculated  VALUES) 


FLIGHT  INFORMATION 


INITIAL  FLIGHT  SI7E 


NO.  OF  ASSIGNED  TARGETS 


INITIAL  NO,  OF  PASSES  PER  A/C 


NO.  OF  PASSES  per  TARGET 


TARGET  PASSES 
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JTCG/AS-76-S^2 


SfiXS  PACB  IS  S£ST  QtUltHT  nUiCttCASU 
ntOMOOiPITVSWlSHmXOCDO 


PROn.  or  MO  APOOT 
.97s 

PROP,  or  A/C  riMO^MG  assignfd  targfts 
TARGFT  PROP. 

1 .9S 

? .9S 

.9S 

PROP,  or  A/C  LorK-oM 

PASS 

TARGFT  1 ? 3 4 

1 ).no  1.00 

? 1,00  1.00 

3 1.00  1,00 


PROP,  OF  MO  A/C  GNE 
.9S 


MO.  OF  A/C  APORTS 
.100 

* MO.  or  A/C  K TLi rn 
.03S 

* MO.  or  A/r  homf  SArri  V 
3.9G5 


* NO,  or  PASSES  orLTVFRFO  (ALL  A/C) 

21.0?? 

* NO.  or  PASSES  LOST  ON  A/C  KILI  ED 

. 1 OP 

* MO.  or  PASSES  prought  home 

2.P70 


MOO  1 

* PRORAPII  tty  or  SURVIVAL  PER  A/C 

* .99122 

* PPnPABTi  tty  of  survival  PFP  A/C  GIVFM  NON-APORT 

.99100 

♦ ppoparii.tty  or  oamage  per  a/c 


.000?? 


,<s*r# 


JTCG/AS-76-S002 

uAtNTFNANCF  summary 
SORTIF"  INFORMATION 


UNSCHFOUI  FO 

SCHEDULED 

MMH/rH 

IG.O 

14,0 

CONV.FacT. 

.?5 

.25 

DAMAGF  REPAIR  ABORT  REPAIR 

mmh/T  aSk 

GOO.O 

0.0 

CONV.FACT. 

.?n 

.33 

TURNAROUND 

(CLOCK  HOURS) 

Rf-ARM  PF-FUFL  PRF-FLIOHT  insp.  post-1 

.50  .?S 

.25 

WATTING 

TAXIING 

10.00 

.15 

TOTAL  DELAY  TIME 

11.41 

PROP.  OF  AROPT 

* PROR.  OF  KILL 

. 0?~ 

.009 

1 FNGTH 

OF  SOPTIF 

OAMAGE/KILL  RATIO 

1 . 

10  MRS. 

3.44 

DFl  TA  MMH 

UnSCHEOIII  FD 
SrHEDUl.FO 

0.0 

0.0 

DAMAGE  PFPMR 

0,0 

abort  repair 

0.0 

• 

SORTIE  RATE 

PER  A/C  PER  DAY 

.?5 


1.00 
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JTCG/AS-76-S^2 


mis  PAQs  IS  wsT 

inOHOOiPIPlSQUSHSCIOODC 

Mon  1 

JOR  sCALTNr,  FArrop*: 


NO.  TAPOFTS  TO  OF  ATT ACKED=A0000 , 0 
LFMOTH  OF  WA«=  ^O.n  OATS 

NO,  PASSFS  PFOIJTPFO  TO  ATTACK  TARGFT=  ?.00 
INTTlAl  FLIOHT  <;i7F=  A. 

* SOPTTE  PATF=  1,00  SOPTIFS  PFR  UAY 

* PPORiBIlTTY  OF  GUPVTVTNG  SORTIF=  .RRl?? 


JOR  GCAL  TNG  ODTPOT 


* MAXIMUM  MO,  SOPTTFS  AVATLARLF  PFR  A/C  IN  TW=?9,9??0 

* FXP.  NO,  SORTIFG  A»/ATl,ARLF  PFP  A/C  IN  TW  = ?G,1RG7 

* F»o,  NO,  SORTIFG  rOMPl  FTFO  PFP  A/C  IN  TW  = ?G.S110 

* FXP,  NO.  TARGFTG  ATTACKFO  PFP  S0PTIF=2.G?R 

* FXP.  NO.  TAPGFTG  ATTAOKFO  PFP  A/C  IN  TW=  GR.Rl 

* FXP.  NO.  OAMAGFG  PFR  A/C  IN  TW=  .9044 

* PRORARTI.  tty  of  A/r  SURVIVING  MAR=  .TGR? 

* FXP.  NO.  A/C  LOST  TN  TW=  114. 7h 


* NIImrfR  of  A/C  OFOUTPFO  TO  00  JOB=  SRI, 30 


(•  _ OFMOTES  CALCULAtFO  VM'tFS) 


MISSION  TPAOF-OFF  MFThOOOLOGY 
COST  MOOFL 

MOO  1 

ANNUA)  DISCOUNT  PATF=  o.oo  PFPCFNT 


PDTF  cost  TmP))TS 

YFAPS/mONTmS  TO  START  OF  POTFs  1/  0 
yfars/momT'-'S  to  fno  of  RnTF=  i/  o 

COST  OF  dDtFsS  10.00 
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^n(«  MCB  is  BBST  QUALlTT  HUiCHOAltti 

JBO|I(XPII!UB8I2HBDZODI>0 


JTCXJ/AS-76-S^2 


ACOUKITION  Cost  inputs 

yFARS/moNThS  to  start  of  acquisitions  2/ 
YEARS/monTmS  to  FNO  of  acquisitions  5/  0 
number  Of  aircraft  TN  total  FORCE=1400. 
NUMBFR  of  aircraft  to  re  moOIFTEOs  700. 
NUMBER  OF  aircraft  IN  WAR  FORCFs  581,30 
COST  OF  mOOIFICATIOM  PFR  AIRCRAFTsS  .20000 
cost  of  AGF/COST  of  modifications  ,1000 
COST  OF  SPaRFS/COST  OF  MODIFICATIONS  ,1000 


peacetime  operation  and  supoort  cost  inputs 
YEARS/MONThS  to  start  of  0*Ss  3/  9 
YEARS/MONThS  to  FNO  OF  0*Ssl3/  9 
ANNUAL  0*S  COST  PER  SOUAORONs*  17,49200 
NUMBFR  OF  aircraft  PFR  SOUaORONs  24. 

MOD  1 


WARTIME  operation  AND  SUPPORT  COST  INPUTS 

YEARS/mONThS/DAYS  to  start  of  WARslO/  0/  0 
DURATION  OF  WAR  IN  DAYSs  30 

CHANGE  IN  ANNUAL  0*S  COST/ANNUAL  PEACETIME  O^S  COST=  .SOOf 

REPLACEMENT  COST  PFR  AIRCRAFT  KILLED=t  4,00 

CREWS  I.OST  PER  AIRCRAFT  KILLFDs  ,5800 

COST  PFR  AIRCRAFT  OF  CREW  REPLACEMENT=S  .41130 

* probability  an  aircraft  will  survive  the  WARS  ,78817 

* EXPECTED  DAMAGED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFTS  ,90 
REPAIR  COST  PER  DAMAGED  AIRCRAFTS*  .01840 
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JTCG/AS-76-SO02 


r 


ms  was  IS  sasi  quamw  pRimcifii* 

mM  COPY  FURWISHED  TO  DDC  — - 


* rxppcTrn  Sortits  flowm  im  war  pfr  atrcraft= 

* FXPECTFD  NDmRFR  OF  WFSpONS  USED  PFR  SORTTF=  S,?5S^ 
DOST  PFR  WFAPONri;  .OnolRS 


* PRESENT  VALUFS — 

ROTE  rOST=1i 
ACOUTSITIOM  COST=$ 
OPERATION  AND  StJPPORT  COST=S 

chandf  in  o*s  cost  for  war=i; 


10.00 
iss.oo 
lOPOl.ft? 
(SI  3,fl7 


total  LTFF  CYCLF  C0ST=«  10RR5.54 


(*  - DEMOTES  CALCULATFn  VAIUFS) 

<;|)P_m0FS 

VA/CAK=  ft.PSOO  (100-VA)/PL: 

n T?  13 

1 .R4S  1.050  0.000 

DELTA  PLsO.O*  XT4=DFLTA  VA 


,0?50 

T4 

0.000 


A/C  MOniFICATION  NUMRFR  ? 

VULNERABILITY  FACTOR  = .«  OF  BASELINE  (MOD?  ATT  = .«  X BASELINE  ATT) 
<*  - denotes  calculated  VALUES) 

FLIOHT  information 

Initial  flioht  si/f  initial  no.  of  passes  rep  a/c 
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NO.  OF  •FSIONFO  TAROFTS  NO.  OF  PASSFS  PFR  TARGFT 


3 TARGFT  PASSFS 

1 ? 

? ? 

3 ? 

PROB.  OF  NO  ABORT  PROR.  OF  NO  A/C  GNE 

.Q7S  ,R5 


PROR,  OF  A/C  FINOING  ASSIGNFO  TARGFTR 
TARGFT  PROB. 

1 .R5 

? .95 

% 

1 .95 

PROR,  OF  A/C  LOCK-ON 

PASS 


TAPGET  1 
I 1,00 
? 1,00 
3 1,00 

NO,  OF  A/C  ABORTS 
.100 

* NO.  OF  A/C  KTLLFO 
.031 

♦ NO.  OF  A/r  HOMF  SAFFI.Y 
3.9f,9 


2 3 4 5 

1.00 

1.00 

1.00 

♦ NO.  OF  PASSES  OFLIVFREO  (ALL  A/C) 

21.033 

* NO.  OF  PASSES  LOST  ON  A/C  KILLED 

.09f. 

• NO.  OF  PASSES  BROUGHT  HOME 

2.B71 


MOD  2 

* probability  of  survival  PFR  A/C 

.99?20 

* POOBaBTLTTY  of  survival  PFR  A/C  GIVFN  NON-ABORT 

.99?00 

* PROBABILITY  OF  DAMAGF  PER  A/C 

.03120 
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IBIS  PASS  16  BEST  QUAIilTT  PBACnCABLB 

jXtOtKXfflFVfiWlSUEDXOODC  


matMTFMANCF  SUMMAPy 
SOPTIF  INFOPMATION 

UN‘;rHFniii  fd  schfoulfd 


14.0 

.?s 

ARORT  PFPAIR 

0,0 


MMH/FH  IF.O 

CONV.FaCT,  .?s 

OAMAGF  RFPATP 
mmh/Ta‘;k  roo.o 

coNV.PArT,  .?o 

TUPMAOOUNn  (CLOCK  HOURS) 
Pr-ARM  PF-FUFL  pPF-FLIGHT  INSP, 

.50  .?5  .?S 

WATTING  TAXIING 

10.no  .IG 

total  OFLAY  TIMF 
1 1 .41 

PROP.  OF  AROOT  * PROP,  OF  KILL 


POST-FLTGHT  INSP. 

.?5 


.o?s 

.OCR 

I fmgth 

OF  SOPTTF 

oamagf/kill 

1 . 

10  HPS, 

4.00 

OF)  TA  mmm 

UmSCHEDULFD 

0,0 

SCHEOULFD 

0,0 

damagf  pfpatp 

0.0 

ArORT  PFPAIP 

0.0 

* SOPTTP  PATF  PFP  A/C  PFP  DAY 
.9P 
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MOD  2 

jop  «;caltno  factors 


NO,  TAPOFTS  TO  RF  ATTACKED=40000 , 0 ij 

LFwOTH  of  WAR=  10,0  OAVS  I 

NO,  PASSFS  RFOUTRFn  TO  ATTACK  TARGFT=  2,00 
INTTTAl  FLIGHT  SI7F=  4, 

* SORTIE  RATES  ,QR  SORTIES  PER  DAY  I 

* probability  OF  SURVIVING  SORTIE=  ,99220  | 


JOB  scaling  output 


* MAXIMUM  NO,  SORTIES  AVAILABLE  PER  A/C  IN  TW=29,7B09 

* FXP,  NO,  SORTIES  AVAILABLE  PER  A/C  IN  TW=26,4592 

* EXP,  NO,  SORTIES  COMPLETED  PER  A/C  IN  TW=2S,7977 

* EXP,  NO,  TARGETS  ATTACKED  PEP  S0RTIEs2.629 

* EXP,  NO,  TARGETS  ATTACKED  PER  A/C  IN  TW=  69, S6 

* EXP,  NO,  DAMAGES  PEP  A/C  IN  TW=  ,9291 

* probability  OE  A/C  surviving  WAR=  ,7920 

* EXP,  NO,  A/C  LOST  IN  TW=  119,61 


* NUMppR  OF  A/C  RFOUIREO  TO  DO  JOB=  575. 00 


(*  - DENOTES  CALCULATED  VALUES) 


MISSION  TRAOE-OFF  METHODOLOGY 
COST  MODEL 

MOD  2 

annual  DISCOUNT  RATE=  0,00  PERCENT 


RDTE  POST  INPUTS 

YEAPS/monThS  to  start  OE  PDTE=  1/  0 


YEAPS/MONThS  to  ENO  OE  PDTFs  3/  0 


JTCG/AS-76-S-002 


ACOUISITION  COST  INPUTS 


IBIS  PAQB  IS  BSST  QUAI/lTI  FRiCttCAfiLZ 
roUM  CO?y  PURMISUED  lODDC 


VFARS/mONTmS  to  STAOT  OF  ACQUISITIONS  ?/  6 
YFARS/mONTwS  to  FNO  of  ACQUISITIONS  S/  0 
NUMBFR  of  aircraft  in  TOTAI.  FORCF=1400, 

NUMBFR  OF  AIRCRAFT  TO  OF  MOniFIEOs  700, 

NUMBER  OF  aircraft  TN  WAR  FORCC=  57S,00 
COST  OF  MOniricATION  PFR  AIRCRAFTS*  .?0000 
COST  OF  AGf/COST  of  mOOIFICATIONs  .1000 
rOST  OF  SPAPFS/COSt  of  wnniFlCATIONs  .loOO 
PFACETIME  OPFRAtion  and  qUDoOPT  COST  INPUTS 
yFARS/MONTmS  to  start  of  0*Ss  1/  q 
YFARS/MOnTwS  to  FNO  OF  0*Ss11/  9 
ANNUAL  0*S  POST  PFR  SOIlAORONs*  17.4q?00 
number  of  aircraft  PFR  squadrons  ?t*. 


MOD  ? 


wartime  operation  and  SIIOOOPT  COST  INPUTS 

YEARS/mONThS/OAYS  to  START  OF  WARslO/  0/  0 
OURATION  OF  WAR  IN  OAYSs  10 

CHANGE  IN  ANNUAL  0»S  COST /ANNUAL  PEACETIME  0*S  COSTs  ,5000 

replacement  cost  PFR  aircraft  KILLFDs*  a, 00 

CREWS  LOST  PER  aircraft  KTLLE0=  .SflOO 

COST  PFR  ATRCRAFT  of  CPFW  REPLACEMENTS*  .AUSO 

* PROBABTI  tty  AN  AIRCRAFT  WILL  SURVIVE  THE  WARs  .TRIOfl 

* EXPECTED  DAMAGED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFTS  ,93 


REPAIR  COST  PFR  DAMAGFn  ATPCRAFTs*  ,01«40 

* EXPECTED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFT=  ?f.,46 

* expected  number  of  WEAPONS  USED  PFR  SORTIE*  S.P5B1 
COST  RFR  WFAPONsU  .000195 


JTCG/AS-76-S^2 


♦PRESENT  VALUES— 

ROTE  COST»$  10.00 

ACQUISITION  COST=$  168.00 

OPERATION  AND  SUPPORT  COST»$  10203.67 

CHANGE  IN  0+S  COST  FOR  WAR-$  549.65 


TOTAL  LIFE  CYCLE  COST'S  10931.31 


(*  - DENOTES  CALCULATED  VALUES)  j i 

. i 

SUBMOES 

VA/CAK=  6.2500  (100-VA)/PL'  .0250 

II  12 

M0D2  .840  1 .050 

DELTA  PL'0.0,  XI4=DELTA  VA 


13  14 

0.000  0.000 

\ 
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Appendix  C 

FORTRAN  PROGRAM  LISTING  FOR  MTOM 
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PROWAM  MTDM<  1NPUT/OUTPUT/TAPE3»INPUT/TAPE6pOUTPUT > 
COHMON/JQB/BETA( 10«10#5)«EXBA/PSR/NaC/NHQ0«PLQC( 10«10)#PNAV«PRABR/ 
APSAB«RDKiRDKUSE«RWA«SR/SRTPAC/TW/XIPS/XNT/ IROK 
COMMON/PASS/ACH«ACK«MOOjPO/PH/PKBASE/PKMOD/PI/PS/PSNA 
OIHINSION  A(B) 
call  JOBIN 
call  mtooin 
call  mtow 
call  mtod 

DO  10  HODsl/NAC 
lF(Mao.CT.l»  GO  TO  5 
WRirE(6ilOOO) 

1000  FDRMAT(*1*,20X/*MISSI0N  TRAOE-OPP  M0DEL*///25X/*BASELINE  AIRCRAFT* 
l#10X/7H<MO0  0)//) 

GO  TO  7 
5 II-MOO-1 

WRITE(6j1001>  II 

1001  P0RMAT(*1*,20X/*A/C  MODIFICATION  NUMBER  •/II//) 

7 call  MTOSiNtA) 

WRITE(6j 1002)  A 

1002  FORMAT  < BA10//5X/ 31H( * - DENOTES  CALCULATED  VALUES)/ 

1 //29X/1BHFLIGHT  INFORMATION) 

CALL  MTOP 

call  mtqs 

CALL  MTOF 
call  MTOCIMOD) 

call  subhoe 

10  CONTINUE 
STOP 
END 


SUBROUTINE  JOBIN 

C0MM0N/J0B/BETA( 10/ 10/5)/EXBA/FSR/NAC/NM0D/PL0C(10/10)/PNAV/PRABR/ 
*PSAB/ROK/RDKUSE/RWA/SR/SRTPaC/TW/XIFS/XNT/ IROK 
COMMON/WEAPQN/IPASSI 10)/ IPASTI 10)/ IV(IO)/ IW( 10/10)/PBH(10)/PLBASE/ 
*QNST/VABASE/WBH( 10)/WPNPAS{ 10)/WPNSOR( 10)/WPNTCT( 10)/WRKT 
REA0(5/1000)  NMOD 

1000  FORMAT! 110) 

READ! 5/1001)  XIFS/TW/XNT/ROK/WRKT 

1001  F0RMAT(9(F10.2/5X) ) 

READ! 5/ 1002)  PNAV/PRABR/ IMAX/ JMAX 

1002  F0RMAT(2(F10.3/5X)/2(I10/5X) ) 

READ(9/1003)  VABASE/PlBASE/ IROK 

1003  F0RMAT(F10.2/5X/F10,2/5X/ ID 
NAC>NM0D*1 

00  20  M00«1/NAC 

REA0(9/100A)  WPNPAS(MOD)/WPnTGT(MQD)/WPNSOR(MOD) 

1004  FORMAT(2(F10.0/5X)/F10.0) 

READ(5/1005> (PL0C(MQ0/ I )/ 1-1/ IMAX) 

1005  F0RMAT(10<F7.3/1X) > 

00  10  I«1/1MAX 

READ (9/ 1009)  (BETA (MOD/ 1/ J ) / J>1/ JMAX ) 

10  CONTINUE 
20  CONTINUE 
RETURN 
END 
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SUBROUTINE  MTOOIN 
LOGICAL.  OPT 

COMMON/ J0B/BETA(10«  10/9  I^EXBA/FSR/NACiNHOO/PLOCdOilOI/RNAViPRABR/ 
*PSAB/ROX/ROKUSE/RWA/SR/SRTPaC/TW/XIRS/XNT/IR0K 
common/weapon/ IPASSC 10) /IPASTI 101/ IV ( 10)/ lMil0»10)iPBH{ 10) /PLBASE/ 
*QNST/VABASE/WBH(10)/WPNPAS(l0)/WPNSaR(10)/WPNTGr(10)/NRKT 
C0MM0N/STLEV/NSPSl(9}/NALSL<9)/SPSL(9/9)/ALSL(9/9)/RKSL(90/9/9) 
COMMON/PQPUP/NAIPU(9)/NATPU(S)/AlPU(5/9)/ATPU(9/9)/RKPU( 90/9/9) 
COMMON/OIVE/NAIOI(9)/NANOI(9)/AIDI(9/9)/ANDI(9/9)/RKOI (90/9/9) 
C0MM0N/SWINC/NALSA(9)/ALSA(9/9)/RKSA(90/9I 

COMMON/SCENAR/  03 ( 10) /T3 ( 10) / SP3( 10) / AL>( 10) / ATA( 10) /DA9 ( 10 ) / 

1 TA9(10)/SbA9(10)/AN9( 10)/OT(10)/T7(10)/SP7(10)/DB(10)/T8(10)/ 

2 Spa(10)/AL8(10)/D99(10)/T99(10)/SP99(10) 

COMMON/DEFEN/  NWEPS/DEN(A/9)/B(10/A/9)/N09/NDA/N0A9/ND9/N06/ 

1 NDB9/N067/N07/N08/ND9/N099/N010 
C0MM0N/ATTR/0PT/ATT/GAMMA(A) 

data  NSPSL/NALSL/NAIPU/NATPU/NAIOI/NANDI/NALSA  / 39*0/ 

DATA  8/200*1. / 

DATA  RKSL/RKPU/RKOI/RKSA  / *000*0./ 

NAC  " NMOO 
REAO  100/  NWEPS 
READ  100/  NSPSL/  NALSL 
REAO  100/  NAIPU/  NATPU 
READ  100/  NAIOI/  NANDI 
REAO  100/  NALSA 
200  READ  100/  JWEP 

IF  ( JWEP  .EQ.  0)  GO  TO  201 
KMAX  ■ NSPSL(JWEP) 

REAO  102/  (SPSL(JWEP/  K)/K«1/KMAX) 

LHAXa  nALSL(JWEP) 


DO  1 L>1/LMAX 

REAO  102/  ALSL(JWEP/L)/ (RKSl( JWEP/L/K)/Kai/KMAX) 

1 CONTINUE 
GO  TO  200 

201  READ  100/  JWEP 

IF(  JWEP  .EQ.  0)  GO  TO  202 
KMAX-  NAIPU(JWEP) 

READ  102/  (AIPU(JWEP/  K)/K-1/KMAX) 

LMAX-  NATPU(JWEP) 

DO  2 L-l/LMAX 

REAO  102/  ATPU( JWEP/L)/ (RKPu( JWEP/L/K)/K*1/KMAX) 

2 CONTINUI 
GO  TO  201 

202  READ  100/  JWEP 

IF(  JWEP  .EQ.  0)  GO  TO  203 
KMAX  > NAIOI(JWEP) 

REAO  102/  (AIDK  JWEP/K)/K-1/KMAX) 

LMAX  a NANOKJWEP) 

DO  9 L-l/LHAX 

read  102/  ANDI(JWEP/L)/(RK0I(JWEP/L/K)/K-1/KMAX) 

3 CONTINUE 
GO  TO  202 

203  REAO  100/  JWEP 

1F(  JWEP  .EQ.  0)  GO  TO  20* 

KMAX  • NALSA(JWEP) 

DO  A K-I/KmAX 

REAO  102/  ALSA(JWEP/K)/RKSA( JWEP/K) 
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4 CONTINUE 
GO  TO  209 

204  DO  9 JaliNMEPS 
KHAX  • NSPSL(J) 

IF  ( KMAX  .60.  0)  GO  TO  230 
UMAX  • NALSL(J) 

00  6 KaXfKHAX 
00  A Lal#LHAX 
00  * Ia2«NAC 
lA  • ( I->1)*NWEPS-^J 

6 RKSL(IA«  L*K>-ftKSL(J«L/K) 

230  KMAX  • NAIOKJ) 

IF  ( KMAX  .60.  0)  GO  TO  231 
LMAX  ■ NATPU(J) 

00  7 K-WKHAX 
00  7 U-liLMAX 
DO  7 Ia2/NAC 
lA  • ( l-l)*NWEPS*J 

7 RKPU(IA*L/K)«KKPU(JjL>K) 

231  KMAX  ■ NAIOKJ) 

IF  ( KMAX  .60.  0)  GO  TO  232 
LMAX  > NANOKJ) 

00  S KaljKMAX 
DO  B L-l/LMAX 
00  8 I-2/NAC 
lA  - ( I-1)*NWEPS*J 
B RKDI(IA/L/K>«RKOI(JjL/K) 

232  KMAX  ■ NALSA(J) 

IF  ( KMAX  .60.  0)  GO  TO  9 
DO  9 K-I/KMAX 
DO  9 I-2/NAC 
lA  ■ ( I-l)*NWEPS+J 
9 RKSA( IAiK)-RKSA( J,K) 

9  CONTINUE 

210  READ  100>  IAC>  JWEP 

IF  (lAC  .60.  0)  GO  TO  211 
KMAX  - NSPSL(JWEP) 

LMAX  - NALSL(JWEP) 

READ  102#  ( SPSL( JWEP«K)#K>1#KMAX) 
lA  • ( IAC-1 )*NWEPS*JWEP 
DO  10  L>1/LMAX 

read  102#  ALSLUWEP#L)'|RkSl(1A#L#K)#K-1#KMAX) 

10  CONTINUE 
CO  TO  210 

211  READ  100#  IAC#JWEP 

IF  (lAC  ,60.  0)  GO  TO  212 
KMAX  ■ NAIPU(JWEP) 

LMAX  ■ NATPU(JWEP) 

lA  • < 1AC-1)*NWEPS'*‘JW6P 

READ  102#  (AIPU(JWEP#K)#K=1#KMAX) 

00  11  L*1#LMAX 

read  102#  ATPU( JWEP#L)« iRKPu(lAjL#K)#Kal#KMAX) 

11  CONTINUE 
CO  TO  211 

212  READ  100#  IACjJWEP 

IF  (lAC  .EO.  0)  GO  TO  213 
KMAX  - NAIOI(JWEP) 
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LMAX  • NANOI(JWEP) 

lA  ■ ( IAC-1)*NWEPS  «JWEP 

READ  102«  (AIOI(JWEP>K)«K»l/KHAX) 

00  12  b>I/LHAX 

read  lC2i  AN0I(JMEP4L)/(RK0niA«L/K)/K>l«KHAX) 

12  CONTINUE 
CO  TO  212 

213  read  100«  IAC/JWEP  i 

IF  ( lAC  .EQ.  0)  CD  TO  21A  ! 

KMAX  P NAISA(JWEP)  j 

lA  ■ (IA-1)*NWEPS+J  j 

00  13  K>UKMAX  j 

REAO  102/  ALSA( JWEP/K)/RKSA( lA/K)  j 

13  CONTINUE  ! 

CO  TO  213  I 

214  REAO  102/  03 ( 1 ) / T3 < 1 ) / SP3< 1 ) / Al3( 1 )/ AT4( 1 ) / 0A5 ( 1 ) / T45 ( 1 ) / SPA5 ( 1 ) / 

1 ANKl)/  D7(1)/TT(1)/SPT(1)/DS(1>/TS(1)/SP8(1)/ALS(1)/ 

2 D9S(l)/T95(l)/SP93tl) 

DO  21  I*2/NAC 

03(I)-03(n 

T3<I)«T3<1) 

SP3< I )»SP3( n 
AL3(I)>AL3(1) 

AT4(I)«AT4(1) 

049(1)>045(1) 

T4S<n»T45(n 

SP49(n»SP45(l) 

AN9(I)>AN5(1) 

07(I)*07(l) 

T7(I)«T7{1) 

SP7<I)»SP7a> 

08(I)-0S(1) 

T8(I)*T8(1) 

SP8(n>SP8'I) 

AL8(I)-AL8(1) 

093(1 >-095(1) 

T93(n-T99(l) 

SP99(I)-SP95(l) 

21  CONTINUE 

220  REAO  100/ I 
IFd.EO.O)  GO  TO  221 

READ  102/  03(n/T3(I)/SP3(I)/AL3(I)/AT4(I)/D45{I)/T43(n/SP45(I)/ 

1 ANSI  I )/DT(  n/T7(  n/SP7(  I )/d8(  I )/T8(  1 )/SP8(  I >/Al8(  I )/095(  1 )/ 

2T93(I)/SP95(n 
GO  TO  220 

221  00  20  1-1/4 

REAO  102/  (DEN( 1/ J )/ J-l/NWEPS) 

20  continue 

REAO  100/  N03/ND4/N045/ND5/ND6/ND6S/N067/N07/N08/N09/N095 
REAO  113/  OPT/  ATT/  GAMMA 

222  read  106/  lAC/  JOEF/  kWEP/  aX 
IF(  lAC  ,EQ.  0)  CO  TO  223 
BdACz  JOEF, KWEP)  - BX 

GO  TO  222 

223  DO  31  I-l/NAC 
00  32  J-l/NWEPS 
KMAX  ■ NSPSKJ) 


J 

< 

i 

I 

1 
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/T 


IP  (KHAX  .EQ.  0)  GO  TO  32 

print  120<  H«J#(SPSL(J>K)>K>1«KHAX) 

LMAX  • NALSKJ) 
lA  • (I-D^NNEPS^J 
00  >3  L-l/LHAX 

PRINT  124/  ALSL(J/L)/(RKSL(lA/LiK)/K>l/KMAXi 

33  CONTINUE 
32  CONTINUE 

00  34  J«1/NNEPS 
KHAX  > NAIPUIJ) 

IF  (KHAX  .EQ.  0)  CO  TO  34 
LHAX  ■ NATPU(J) 
lA  • (I-l)  *NHEPS*J 
H»I-l 

PRINT  121/  H/J/  (A1PU( J«K)/K"1/KHAX) 

00  35  L«il/LHAX 

PRINT  124/  ATPU(J/L)/(RKPU(IA/L/K)/K-1/KMAX) 

35  CONTINUE 

34  CONTINUE 

00  36  J«1/NWEPS 
KHAX  ■ NAIOKJ) 

LHAX  - HANOI (J) 

IF  (KHAX  .EQ.  0)  GO  TO  36 
lA  m (I-1)*NWEPS*J 
H«I-1 

PRINT  122/  M/J/  ( AIDI ( J/K)/K>1/KHAX) 

00  37  L -1/LHAX 

PRINT  124/  AN0I(J/L)/  ( RKOI ( IA/L/K)/Kal/KHAX) 

37  CONTINUE 

36  CONTINUE 

00  3E  J>1/NMEPS 
KHAX  > NALSA(J) 

IF  (KHAX  .EQ.  0)  GO  TO  3S 
lA  ■ ( I-1)*NWEPS«J 
M-I-1 

PRINT  123/  H/J 
00  39  K«1/KHAX 

PRINT  124/  ALSA(J/K)/RKSA(IA/K) 

39  CONTINUE 

38  CONTINUE 
31  CONTINUE 

PRINT  132 
DO  41  I>l/4 

PRINT  130/  1/  (DEN(I/J)/J>1/NWEPS) 

00  42  Jal/NAC 
H-J-l 

PRINT  131/  H/  (B(J/I/K)/K>1/NWEPS) 

42  CONTINUE 
41  CONTINUE 
PRINT  185 

185  FORHAT  ( //1X/94HN0TE t D-FACTOR  • .002  TIHES  WEAPON  EFFECTIVE  RANG 
IE  (HETERS)  TIHES  WEAPON  DENSITY  (QTV/SQ.  KH)  ) 

PRINT  133/  OPT/ATT/  CAHHA 
PRINT  135 
00  45  I-l/NAC 
H«l-l 
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PRINTl34,M,D3(I)«T3(n/SP3<I)/AL3(n/AT4(I)i045(Il4r4S(I)/SP45(  t)> 
1 ANS(I)/07(I),T7(I)«SP7(I)«De(I)/T8(I)/SP8(tiiAL8(l)/095(n4 
2T95<I)/W93(I ) 

45  CONTiNUf 

PRINT  136/  N03/ND4iN0A5«N03,N06/N06S/N087/ND7/N08«N08/N095 
RETURN 

100  FORMAT  (2014) 

102  FORMAT  (5X/  9F8.0) 

115  FORMAT  (LI/  5F8.4) 

106  FORMAT  (314/  F6.4) 

134  FORMAT  ( 5X/PA/C  MOD*/  14/ 5X/ * INBOUND  DIST*/P12,0/3X/*INB0uN0*/ 

1 * T1ME*/F12.0///21X/*INBOUNO  SPEED*/F11.0/5X/*INB0uN0  ALT*jF13.0/ 
2//21X/*P0PuP  TERM  ALT*/F10.0///21X/*SEARCH  OIST*/F13.0/3X/«SEARCH* 
3/*  T1ME*/F13.0///21X/*SEARCh  SPEED*/ F 12 .0/ // 21X/ *01 VE  ANCLE*/ 

4 F14.0///21X/*BET  TCT  DIST*/ F12.0/3X/*BET  TCT  TIME*/ F12.0/ /j 21X/ 
5*BET  TCT  SPEED*/F11.0///21X/*0UTB0UND  01ST*/Fll.O/3X/*OUTBOUNO*/ 

6 * time*/  F11.0///21X/*0UTBaUN0  SPEED*/P10.0/3Xj*OUTBOUNO  ALT*/ 

7 F12.0///21X/  *L0ITER  DIST*,  F13.0/5X/*L0ITeR  TIME*/  F13.0///21X/ 

B *LOITER  SPEED*/  F12.0///) 

132  FORMAT  ( ///3X/78HWEAP0N  DENSITY  FACTORS  AND  VULNERABILITY  FRACTION 
IS  BY  ZONE/  A/C  MOO  AND  WEAPON/ 

2 13X/*ZONE*/6X/*MOO*/3X/*WEaPON*/8X/*1*/8X/*2*/8X/*3*/8X/*4*/ 

3 8x/*5*) 

136  FORMAT  ( ////  5X/*EVENT  DEFENSE  ZONES*/ /// 23X/ *ZONE*/ // 

1 SX/*INB0UN0*/ 13X/I4///SX/*P0P-UP*/14X/14///3X/*SEARCH*/14X/I4/ 

2 //9X/  *0IVE*/16X/  I4///SX/*SWINC>AROUNO*/8X/I4///9X/ 

3 *CLIMB  TO  NEXT  PASS*/  2X/I4/  //3X/*CLIMB  FOR  OUTBOUND*/ 2X/ 14/ // 

4 SX/*BETWEEN  TARCET*/6X/I4///SX/*0UTB0UN0*/12X/I4///5X/ 

3 *L0ITER  0IVE*/9X/I4///SX/*L0ITER*/14X/I4) 

135  FORMAT  (////  SX/*SCENAR10  PARAMETERS  BY  A/C  MOD*////) 

130  FORMAT  ( 1X/8HD-FACT0R/4X/ I4/20X/5F9.4) 

131  FORMAT  (7X/13HVULN  FRACTION, 2X/ 14/ 11X/5F9. 4) 

120  FORMAT  (///SX/32HPK  TABLE  FOR  STRAIGHT  AND  LEVEL  / 

1 *FLIGHT*///SX/*M0D*/ 14/ 5X/ *WEAPON*/ 14/ /// 5X/ *AlT*/ 26X/*SPEE0*/ // 

2 19X/  5F9.0) 

124  FORMAT  (5X,F9.0/SX/3F9.4) 

121  FORMAT  (///SX/18HPK  TABLE  FoX  P0PUP/SX/3HM0D/ I4/SX/ 

1 *WEAP0N*/14////  SX/  *TERM  ALT*/  20X/  *INIT  ALT*///19X/  5F9.0) 

122  FORMAT  (///5X/17HPK  TABLE  FOR  DIVE/5X/3HM0D/ H/SX/ 
1*WEAP0N*/I4////SX,*ANGLE*/23X/*1NIT  ALT*///19X/3F9,0) 

123  FORMAT  (///5X/25HPK  TABLE  FOR  SWING  AR0UND/9X/ 
1*MOD*/I4/3X/*WEAPON*/I4////5X/*ALT*) 

133  FORMAT  ( // /, SX,*ATTR I T ION  OPTION  ■ */ L 1/ 5X/ *BAS£L INE  A/C  ATTRITION 
1*/FB,4////58X/*1*,7X/*2*/7X,*3*/7X/*4*//5X/*ZDNB  WEIGHTING*/ 

2 44X/4F8.4) 

END 


SUBROUTINE  MTOW 

COMMON/JOB/BETA(10/10/S)/EXBA/FSR/NAC/NMOO/P(.OC(10/10)/PNAV/PRABR, 
*PSAB/RDK/R0KUSE/RWA/SR/SRTPAC/TW/XIFS/XNT/ irok 
COMMON/PASS/ACH/ACK/MOD/PO/PH/PKBASE/PKMOD/PL/PS/PSNA 
common/weapon/ IPASS( 10)/ I PAST ( 10 >/IV( 10)/ IW( 10/ 10 >/PBH(10)/PLBASE/ 
*QNST/VABASE/WBH(10)/WPNPAS(l0)/WPNSaR(10)/WPNTGr(10)/WRKT 
0NST-(1.0-PRABR)*XIFS 
K«MOD 

DO  70  K>1/NAC 
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C CQMPUTI  PASSES  PER  SORTIE 

PASSRTaWPNSOR (K ) /WPNPAS ( K ) 

IPASS(K)«PASSRT 

TEST>PASSRT-IPASS(K) 

IF(TEST.EO.O.O)  CO  TO  10 
WBH(K)>TEST*WPNPAS(K) 

WRITE(6«1000) 

1000  P0RHAT(5X/4>WARNING-CHECK  INPUTS  POR  FRACTIONAL  PASS*) 

WRITE(6j1001)  WBM(K) 

1001  F0RMAT(20X,F4.1#1X«4>WEAP0NS  MILL  NOT  BE  USED*) 

PBH(K)»TEST 

GO  TO  IS 
10  PBH(K)>0.0 

C COMPUTE  PASSES  PER  TARGET 
15  PASTGT>WPNTGT(K)/MPNPAS(K) 

1PAST(K)»PASTGT*0.999 

TESTT»IPAST<K)-PASTCT 

if(testt.eq.o.o)  go  to  20 

NRITE(6«1002) 

1002  FORMAT(SX/«WARNING-CHECK  INPUTS-MPNS/PASS  INCOMPATIBLE  WITH  WPNS/T 
•CT*) 

C COMPUTE  TARGETS  PER  SORTIE 
20  XIPASS-IPASS(K) 

XIPASTalPAST(K) 

TGTSOR-XIPASS/XIPAST 
IV(K)«TGTS0R+0.999 
IF(TCTSOR.GE.l.O)  GO  TO  30 
C ASSIGN  PASSES  PER  TARGET 
C ONE  PASS  ONLY 

IW(K/1)>IPASS(K) 

CO  TO  70 

30  testtt-iv<kj-tgtsor 

IF(TESTTT.CT.O.O)  CO  TO  50 

c all  targets  get  same  number  of  passes 

IIV-IV(K> 

DO  AO  I>1«IIV 
IW(K/I)«IPAST(KJ 
AO  CONTINUE 
GO  TO  70 

C LAST  TARGET  GETS  LESS 
50  IIV"IV(X>-1 
00  60  I«1/IIV 
IW{X/I)-IPAST(K) 

60  CONTINUE 
IIIV«1V(K) 

IW(K/ 1 1 IV>»TESTTT*IPAST(K) 

70  CONTINUE 
RETURN 
END 


SUBROUTINE  MTOO 
LOGICAL  OPT 

COMMON/ JOB/BETA (10«10> 5 )/EXBA#FSB«NAC«NM00#Pl0e(10«10)#PNAV«PRABR» 
«PSAB/ROK>ROKUSE/RWA«SR#SRTPAC«TM«XIPS#XNT«1ROK 
COMMON/WEAPON/ IPASS( 10 >j {PAST ( 10)/ lV(10)«lM(10«ie)«PBH( 10 )«PLBASE# 
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*QNST#VABASE«WBH(lO)«WPNPAS(10)«WPNSaR(10)4WPNT6T(lO)«WRKT 

C0MM0N/STLEV/NSPSL(S)/NALSL(5)/SPSL(5«5)«ALSl(5i5)«RKSL(50#B/5) 

C0MM0N/P0PUP/NAIPUi!i)/NATPU(5)«AlPU(9/5)#ATPU(5«5)#RKPU(90«f/5) 

COMMON/DlVE/NAlDI(9)»NAN0I(9)#At0I(S«9)«AN0I(9«9)«RK01(90/9«9) 

C0HM0N/SWING/NALSA(9)/ALSA(9/9)jRKSA(90«9) 

COMMON/SCENAR/  03(10)/T9(10)«SP3(10)«AL9(10)«AT4(10)«049(10)« 

1 TA9(I0)«SPA9(10),AN9(10)«D7(l0)«T7(l0)fSP7(l0)«DB(10)«TB(l0)« 
t SPB(10)«AlB(10)»099(10)«795(10)/SP99(10) 

COHMON/OEFEN/  NWEPS«DEN(A«9)«B(l0/4i9)/ND9/NDA«N0A9«ND9jN06« 

1 NOA9«N067«N07,NOB«N09«ND99>ND10 
COMMON/ A77R/0PT/ AT7j  GAMMA  < A ) 

COMMON/  P7ENT/  PT3 ( 10 ) / PTA ( 10/ 10 )/ PTA9 < 10 )/PT9 <10 )» PT6 ( 10) # 

I PT69<lO)/PT67(lO)/PT7(lO)/PT8<lO)»PT9(lO)/PT99<lO)jPTlO<lO) 
common/scale/  SC3/SCA(10)/SCA9(10)/SC9(10/9)/SC6(1049), 

1 SC69(10/9)/SC67/SC7(10)/SC8/SC9(10}/SC99(10)/SC10 
COMMQN/PNORH/  PN3(10)/PNA<l0/l0)/PNA9(10/10)«PN9<104l0/9)/ 

1 PN6(10/10/9)/PN69(10/10/9),PN67(I0)/PN7(10«l0)/PN8(10)/ 

2 PN9(10/10)/PN99(10/10)jPN10(10) 

DATA  SCS/SCA/SCA9/SC9/SC6/SC69/SCA7/SC74SCB4SC94SC95/SC10/Z0A*1./ 
call  COMPT 
call  comps 

IF  < OPT)  200/201 

200  CALL  COMSC 

201  CALL  COMPN 
RETURN 
END 


SUBROUTINE  COMPT 

COMMON/ JOB/BETA( 10/ 10/9)/EXBA/FSR/NAC/NM0D/PL0C (10/ 10)/PNAV/PRABR/ 
9PSAB/RDK/RDKUSE/RWA/SR/SRTPAC/TW/XIFS/XNT/IRDK 
CQMM0N/WEAPaN/IPASS(l0)/lPAST(10)/IV(10)/lW(10/10)/PBH(10)/PLBASE/ 
*QNST/VABASE/WBH(10)/WPNPAS(10)/WPNSOR(10)/WPNTCT(10)/NRKT 
I C0MM0N/STLEV/NSPSL(5)/NALSL(S)/5PSL(9/9)/ALSL(9/9)/RKSL(90/9/9} 

, COMMON/POPUP/NAIPU(9)/NATPU(9)/AIPU(9/9)/ATPU(S/9)/RKPU(90/9/9) 

COMMON/D1VE/NAIDI(9)/NANDI(9)/AIDI(9/9)/AND1(9/9)/RkDI(90/9/9) 
C0MM0N/SWING/NALSA(9)/ALSA(5/S)/RKSA(90/9) 

COMMON/SCENAR/  03 ( 10 ) / T3 < 10 ) / SP3 ( 10 ) / AL3 ( 10 )/ ATA ( 10 ) / DAS ( 10)/ 

1 TA9(10)/SPA5(10)/ANS(10)/D7(10)/T7(10>/SP7(10)/0B(10)/TB(10)/ 

2 SP8(10)/AlS(10)/D99(10)/T95(10)/SP99(10) 

COMMON/DEFEN/  NWEPS/DEN(A/9)/B( l0/A/9)/N03/NDA/NDA9/N09/ND6/ 

1 ND69/ND67«N07/ND8/ND9/ND99/ND10 
COMMON/  PTENT/  PT3 ( 10 ) / PTA < 10/ 10 ) / PTAS ( 10 ) / PTS ( 10 ) / PT6( 10) / 
i 1 PT6S(10)/PT67(10)/PT7(10)/PT8(10)/PT9(10)/PT9S(10)/PT10(10) 

NAC-NMOO«1 
00  1 1-1/NAC 

IF  ( 03(1)  .EQ.  0.  ) D3(I)  « T3( I )*SP3( I )*0.001 
call  SURV2(  I/ND3/  03(1)/  SP3(I)/  AL3(I)/  NSPSL/NALSL/ 

! 1 SPSL/ALSL/RKSL/PT3(I) ) 

0-  (ATA(I)-AL3(I) )*0.002 

CALL  SURV2( I/NDA/D/AL3(I)/ATA( D/NAIPU/NATPU/AIPU/ATPU/ 

I 1 RKPU/  PTA(I/1)) 

. 0-  ATA(I)*0.002  -0.3 

' call  SuPV2(I/N04/0/190./ATA(I)/NAIPU/NATPU/AIPU/ATPU/ 
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I RKPU/  P765(l>> 

NTC  » IV(I) 

IF  (NTC  .EO.  I)  GO  TO  200 
DO  2 JB2/NTG 
2 PT«(I,J)»  PT65(n 

200  IF  (D49(I>  .EO.  0.)  0^5(1)  >T45(  I )*SP49(  I )4i0i001 

call  SURV2( I/N045,OA9( I )«  SP49(I)«  ATA(I)i  NSPSL#NALSL« 

I SPSL#ALSL/RKSL/PT49(I) ) 

ANC-0. 017453  * AN5(I) 

0 ■ ( AT4(I)*0.001-0.19)/SIN(ANG> 

call  SURV2(I/N09«  D«  AT4(I),  AN9(I)4  NAIDI/NANDI/ AI0I« ANOI/ 

I RKDI,  PT9(I)) 

PT9(I)-  PT5(I) 

call  SURVK I/N06/12.966j190./NALSA/ALSA«RKSA«PT6(I ) ) 

IF  (07(1)  .EO.  0.)  07( I )»T7( I )»SP7( I )*0,00l 

call  SURV2(  I/ND7«D7(  I )/SP7(  I )M90.«NSPSL#NALSL#SPSL/ALSL« 

1 RKSL.  PT7(1)) 

IF  ( 099(1)  .EO.  0.)  099(1)  « T99( I )*SP95( I )*0,00l 
CALL  SURV2( I/N099/D99( I )#SP99( I )/ 190.>NSPSL4NALSL«SPSL/ALSL« 
1 RKSLf  PT95(I)) 

0 ■ 0.002*AL8( I )-0,3 

call  SURV2( I/N067.Di 190.«ALB( 1) jNAIPU/NATPUjAIPU/ATPU/ 

1 RKPU/PT67( I ) ) 

IF  ( 08(1)  .EO.  0.)  08(  I )>T8(  I )4iSP8(  I )*0.001 

call  SURV2( I/N08,De( I )^SP8( I )/AL8( I)/NSPSL#NALSL/SPSL/ 

1 ALSL/  RKSL/PT8(I)) 

PT10( I )"PT3(  I ) 

ND10-ND3 

1 continue 

RETURN 

END 


SUBROUTINE  SURV2( IAC>ND«D/X^Y^NX«NY«XX/YY«Z«P) 

COMHON/OEFEN/  NWEPS#0EN(4>9)«B( lO«4«9)«ND9/N04iND49«N09«N06i 
1 N0A9/ND67«ND7>NDB«ND9#ND99jND10 
DIMENSION  NX(S)/NY(9)/XX(S#S)/YY(S/9)#Z(90/S/9) 

ALPH-0.0 

DO  1 I-I/NWEPS 

IF  (B(IAC/NO/I)  *0EN(ND«I)  .EO.  0.)  GO  TO  1 
K ■ NwEPS*(IAC-l)*I 

call  FIND2(I/K#  NX( I )/NY( I )«XX,YY>XiY«Z«R) 

ALPH  > ALPH-^R*OEN(ND«I)*B(lAC/NO/n 

1 continue 

P«  EXP(-  ALPH40> 

RETURN 

END 


SUBROUTINE  SURVKIAC/  ND«  0/  X/  NX^XX^ZjP) 

DIMENSION  NX(9)i  XX(9/  9)/  Z(90«9) 

COMMOn/OEFEN/  NWEPS«DEN(4/9)^B(l0«4/9)«ND3/ND4«ND49«ND94ND6i 


1 ND65/N067,N07/ND8/N09«N095,N010 
ALPH  >0. 

00  1 I>1/NWEPS 

IF  (B(IAC/N0/I)  *0EN(N0fI)  .EQ.  0.)  GO  TO  1 

K-  ( lAC>I)4iNWEPS  >1 

call  FINDK  I/K>NX(  I )/  XX«  X,  Z,  R) 

ALPH  ■ ALPH  + R*OEN(NO#  n*B(  IACjNO/I) 

1 continue 

P»  IXP(-  ALPH*0) 

return 

end 


SUBROUTINE  FIND2  ( IWEPi  lAcW/  INAXj  JMAX«  XX/VY/X/V^Z^VAL ) 

subroutine  to  perform  double  interoloation  on  lethal  radii 

c*****  TABLES 

c*****  table  ENTRIES  Z = F(X/Y> 
c*****  iwEP  ■ index  of  weapon  of  interest 

C*****  lACW  a WEAPON  AND  A/C  MOD  INDEX 

imax  a number  of  columns 

JMAX  a number  of  rows 

C4r*«*«>  XX«I)  a VALUE  OF  X FOR  ITH  COLUMN 

CXI****  YY(J)  a VALUE  OF  Y FOR  JTH  ROW 

c*****z(i,j)  a table  entry  for  ith  column  jth  row 
C*****  X,Y  values  for  WHICH  INTERPOLATION  IS  PERFORMED 
C*****  VAL  a RESULT  OF  INTERPOLATION 

DIMENSION  XX(5/5),YY(5>5)/Z(50#5/5) 

C*4>*4tXi  LOOP  OVER  COLUMNS 
DO  1 I«2/IMAX 

IF  (XX(lWEP*l)  .GE,  XI  GO  To  200 

1 CONTINUE 
MIMAX 

C*****  LOOP  OVER  ROWS 

200  DO  2 Ja2/JMAX 

IF  ( YY(IWEP^J)  .GE.  Y)  CO  TO  201 

2 continue 

jajMAX 

201  A a (X-XX(IWEPW-l))/(XX(IWEP/I)-XX(IWEP/I-l)) 

B«  (Y-YY(  IWEP/ J-1 ) >/(YY(lWEP/J)-YY(IWEPiJ-n) 
c a < i.-A)*z( lACw, j-1/ i-n*A*z( lAcw/ j-ii n 

0“  ( l.-A)*Z( lACW/ J/ I-l )^A*Z( lACW/ J/ n 
VAL  ■ C*B*(D-C) 

IF{  VAL  .LT.  0.)  VAL=0.0 

RETURN 

end 


SUBROUTINE  FINOK IWEP/ 1ACW/1MAXjXX/X/Z/ VAL) 

C****  subroutine  to  perform  single  INTERPOLATION  ON  TABLE  WITH 
C*****  ENTRIES  Z a F(X) 

DIMENSION  XX<5/5)/Zl50/5) 

00  1 Ia2,lMAX 

IF  (XXdWEP/I)  .GE.  X)  GO  TO  200 


1 continue 

r a I WAX 
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200  A»(X-XX(  IWEP^-l)  )/(XX(  IWEP>  I )-XX(lWEP>I-l)  > 
VAL  " Z(IACW/I-I)-^A*(Z{IACW«1)-Z(IACW/I-1)) 
1F(  VAL  .LT.  0.)  VAL>0.0 

RETURN 

end 


SUBROUTINE  COMPS 

C0MM0N/J0B/BETA(10/l0#5)iEXBA/PSR>NAC/NM0D#PL0C( 10/10)#PNAV*PRABR, 
*PSAB/RDK/R0KUSE/RWA«SR>SRTPAC>TW/XIFS/XNT» IROK 
COMMON/WEApON/IPASSdOIi  IPAST(10)/IV(10)/1W(10/10>>PBH(10)/PLBASE« 
«QNST^VABASE/WBH( 10)iWPNPAS( 10)«wPNS0R(10)jWPNTCT(X0)/WRKT 
COMMON/PTENT/  PT3  ( 10 ) / PT4(  lOdO ) # PT45  (lO ) > PT5  ( 10 ) * PT6  ( 10 ) / 

1 PT65(10)/PT67(10)#PT7(10)#PT8(10)#PT9(10)/PT93(10)#PTIO(10» 
c*****  subroutine  called  by  MTOO  calling  PSUR  to  COMPUTE 

A/C  MISSION  SURVIVAL  PROB Ab I L I . ..S  FOR  ALL  MOOS  AND 
C*****  INCLUDING  THE  EFFECTS  OF  DILUTION 

CP****  USES  TENTATIVE  A/C  EVENT  SURWVlVAL  PROBABILITIES  FROM 
C*****  COMPT 

PRINT  101/  QNST 
NAC  ■ NMOD  ♦! 

00  1 1-1/NAC 
PS  ■!. 

QN>  QNST 

CALL  PSUR(PS/QN/PT3( I ) ) 

QNNAV-QN 
PSNAV-  PS*PNAV 
PSNNAV*  PS*(1.-PNAV> 

NTG-  ivin 

00  2 J-I/NTC 

call  PSUR(  PSNAV/  ON/  PTA(I/J)) 
call  PSUR  ( PSNAV  / QN/  PTA5(I)) 

PSLOC  ■ PSNAV*  PLOC  <I/J) 

PSNLOC  • PSNAV  *(1,-  PLOC<I/J>> 

QNlOC  ■ QN*PL0C( I/J) 

QNNLOC  « ON*  (l.-PLOC  d/J)) 

NPS  ■ IW  (I/J) 

DO  3 K>1/NPS 

CALL  psuR(  psloc/oNlOC/pt5( n ) 

call  PSUR  ( PSLOC  / QNLOC/  PT6(I)) 

IF  ( K ,EQ.  NPS)  GO  TO  3 

call  PSUR  ( PSLOC  / QNLOC  / PT65(1)) 

3 CONTINUE 

call  PSUR(PSNL0C/0NNL0CiPT9( I ) ) 
call  PSUR  ( PSNLOC/  QNNLOC/  PT95(I)) 

QN  > QNLOC /-QNNLOC 

PSNAV  ■ PSLOC/-PSNLOC 

IF  ( J .EQ.  NTG)  GO  TO  210 

call  PSUR  ( PSNAV/  ON/  PT7(I)) 

2 continue 

210  call  PSUR  (PSNAV/  QN/  PT67(I)) 
call  PSUR(  PSNAV/  ON/  PTBd)) 
call  PSUR  ( PSNNAV/ONNAV/  PTlOd)) 

PS  ■ PSNAV/-PSNNAV 

QN  - ON  *PNAV  * QNNAV  *(1.>PNAV) 

lA-1-1 

PRINT  100/ lA/  PS/  ON 
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I CONTINUE 
RETURN^ 

100  format  (6X, 14/ 13X>FI0.5422X,F10.5) 

101  format  (//5X/31H(*  - denotes  CALCULATED  VALUES)/ 

I //3X/25H  NON-ABORTEO  FLICHT  S I ZE/ F8, ?./ 13H  • A/C  MOD 

1 ouNSCALED  survival  probability*  /3X/ 

2 *N0.  A/C  SURVIVING  PER  FLIGHT*  ) 

END 


SUBROUTINE  PSUR  (PS/QN/PT) 

C*****  SUBROUTINE  CALLED  BY  COMPS  TO  COMPUTE  A SURVIVAL  PROBABILITY 
C*****  Fqr  a given  EVENT/  UPDATE  MISSION  SURVIVAL/  AND  UPOATE 

c*****  number  of  a/c  surviving 
c*****  PS  * mission  survival 
C*****  ON  » number  of  a/c  surviving 

C*****  PT  » SINGLE  A/C  EVENT  SURVIVAL  PROBABILITY 
C***«*  COMPUTE  DILUTION  FACTOR 
OEX  - AMAX1(1./0N) 

C*****  COMPUTE  EVENT  SURVIVAL 
PSS  « PT  **(l./OEX) 

C*****  UPOATE  ON 
QN  ■ ON*PSS 
C*****  UPDATE  PS 
pS  s PS*PSS 
RETURN 

end 


subroutine  COMSC 
LOGICAL  OPT 

COMMON/ JOB /BETA! 10/ 10/5)/ EXB A/ FSR/NAC/NM0D/PL0C( 10/10 )/PNAV/PRABR/ 
*PSAB/ROK/ROKUSE/RWA/SR/SRTPaC/TW/XIFS/XNT/ IRDK 
COMMON/WEAPON/ IPASSI 10)/ IPASTC 10)/ IV( 10)/ IW< 10/ 10)/PBH(10)/PLBASE/ 
*QNST/VABASE/WBH( 10)/WPNPAS(10)/WPNSOR(10)/WPNTCT(10)/WRKT 
common/defen/  NWEPS/DEN(4/9)/B( 10/A/5)/ND3/ND4/N0AS/ND5/ND6/ 

1 ND65/N067/N07/NDS/ND9/N095/ND10 
COMMON/  PTENT/  PT3( 10)/PT4( 10/ 10)/PT45( 10)/PT5( 10)/PT6( 10)/ 

1 PT65(10)/PT67(10)/PT7(10)/PT8(10)/PT9(10)/PT95(10)/PT10{10) 
common/scale/  SC3/SC4<10)/SC45(l0)/SC5(10/9)/SC6(l0/5)/ 

1 SC63(10/5)/SC67/SC7( 10)/SC8/SC9(10)/SC95(10)/SC10 
COMMON/ATTR/  0PT/ATT/GAMMA(4) 

COMMON/DVAl/  NDVAL 

DIMENSI0NPK(^)/GAM4( 10)/GAM49( 10)/CAM5( 10/5)/CAM6(10/S)/ 

1 GAM65( 10/5)/GAM7( 10)/GAM9( 10)/GAM95( 10) 

DO  1 I»l/4 
1 PK( I ) >0.0 
NTG>  1V(1) 

CAM7(NTG)*0.0 
DO  20  I>1/NTG 
NPS  « IW(1/I) 
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20  GAM69(I#NPS)  -0.0 
PS  •!. 

call  GH  ( PK/PS/Nd34PT3( 1)>GAH3) 

PSNAV  ■ PNAV  *PS 
PSNNAV>  PS*(1.-PNAV) 

00  2 I-liNTC 

call  cm  ( PK^PSNAVi  NOA/  PTACUD^  GAMAd)) 
call  GM(  PK>PSNAV>  N0A5j  PTA5(1)/GAMA9( I ) ) 

PSLOC  ■ PSNAV  *PLOC(  Id) 

PSNLOC  - PSNAV*<1.-PL0C  (1^1)) 

NPS  « IM  ( I#  I ) 

00  3 J»1>NPS 

call  CM<  PK^PSLOC^  NOS/  PT9{1)/  GAM9(1/J)) 

CALL  GM(  PK/PSLOC/  N06/  PT6tl)/  GAM6(I/J)) 

IF  < J .EQ.  NPS)  GO  TO  3 

call  GM(  PK/PSLOC/  N069i  PT69(1)^  GAM6S(I/J)) 

3 CONTINUE 

call  6M(  PK/  PSNLOC/  ND9/  PT9(1)/  CAM9(I)) 
call  GM(  PK/  PSNLOC/  ND99/  PT95(l)/  GAM99(I)) 

PSNAV  « PSLOC  ♦ PSNLOC 

IF  ( 1 .EQ.  NTG)  GO  TO  300 

call  GM(  PK/  PSNAV/  ND7/  PT7(1)/  GAM7(I)) 

2 CONTINUE 

300  call  CM(  PK/  PSNAV/  ND67/  PT67(l)/  CAM67) 
call  CM(  PK/  PSNAV/  N08/PT8(1)/  GAH8) 
call  GM(  PK/  PSNNAV/  NDIO/  PTlOCl)/  GAMIO) 

QN  ■ ONST 
PS  - 1. 

SUM-0.0 
SUMPK  -O. 

00  10  I-l/A 
SUM»SUM*GAMMA(  I ) 

10  SUMPK-  SUMPK+PK( I ) 

IF  (SUM  .NE.  0. ) GO  TO  200 
00  11  1-1/A 

GAMMA(I)  - 1. 

11  PK(I)-  SUMPK 
SUM-1. 

200  IF  ( PK(ND3)  .NE.  0.)  GAM3-GAM3*CAMMA ( N03 ) / ( PK (N03 )*SUM ) 

NDVAL  « I 

call  SCAL(  PS/ATT, GAM3/PT3{1)/  QN/  SC3) 

PSNAV-  PS*PNAV 
PSNNAV-  PS*(1.-PNAV) 

QNNAV  - QN 
00  A I-l/NTC 

IF(  PK(NOA)  .NE.  0.)  GAMA(I)-GAMA(n*GAMMA(NOA)/(PK(NDA)*SUM) 
NOVAL  - 2 

call  SCAL(  PSNAV/ ATT/GAMA( I )/PTA( 1/ I )/QN/  SCA(I)) 

IF  (PK(N0A5)  .NE.  0.)  GAMAS ( I ) =GAMA5 ( I ) AGAMMA ( NOAS ) / ( PK ( NDAS ) * 
ISUM) 

NOVAL  - 3 

call  SCAL(  PSNAV/  ATT/  GAMA5(I)/  Pt4S(l)/QN/  SCASd)) 

QNLOC  - QN4PL0C (1/  I ) 

QNNLOC  « QN*(I.-PlOC(1/I)) 

PSLOC  s PSNAV  * PLOC ( 1/  I ) 

PSNLOC  » PSNAV  A(1 ,-PlOC (1/ 1 ) ) 
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NPS  " IW(IjI) 

00  S J-1«NPS 

IF(  PK(ND5)  .NE.  0.)  GAM5(l,J)»CAM5(l>J)*6AMMAtND5)/JPK(ND3)*'SUM) 
NDVAL  « A 

call  SCAL(PSLOC#ATT>CaM5(1/J)/PT5(1)/ONLOC/  SC5(I/J>) 

IF  ( PK(N06)  .NE.  0.)CAM6(I/J)>GAM6(I/J)P6AMMA(N06)/(PK(N06)*SUH) 
NOVAL  ■ 3 

call  SCAL(PSL0C«ATT4CAN6(I«j)/PT6(n/QNL0C«SC6(l/J) ) 
IF(PK(N063).NE.O. ) GAM65 ( I« J ) -GAMAS ( 1/ J ) «CAHMA ( N065 )/( PK ( ND65 ) *SUM ) 
NOVAL  ■ 6 

call  SCAL(PSL0C«  ATT/  GAM6S( 1/ J )/PT63( 1 )/QNLOC/  SC65(I/J)) 

3 continue 

IF(PK(N09)  .NE.  0.)  CAM9 ( 1) ■CAM9 ( D^CAMMA (N09 ) / ( PK (N09 )*SUM ) 

NOVAL  • 7 

call  SCAL(PSNL0C/ATT/  CAM9(I)/  PT9(1)/QNNL0C<SC9(I)) 

IF  ( PK(N095)  .NE.  0.)CAM9S(I)-GAM95(I)*GAMHA(N093)/(PK(ND93)*SUM) 
NOVAL  • S 

call  SCAL(PSNL0C/  ATT.  GAM9S(I)/  PT95  ( 1 )/ONNLOC/  SC93(n) 

QN-  QNlOC+ONNLOC 
PSNAV  ■ PSlOC^PSNlDC 

IF  ( PK(N07)  .NE.  0.)  CAM7(!)-GAM7(I)*GAMMA(N07)/(Pk(N07)*SUM) 
NOVAL  • 9 

call  SCAL<  PSNAV/  ATT/  GAM7(I)/  PT7<1)/  QN/  SCTID) 

A CONTINUE 

IF  ( PK(N067)  .NE.  0 . )GAM67>CAM67*GAMMA t ND67 ) / ( PK (N067 )*SUM ) 

NOVAL  ■ 10 

CALL  SCALt  PSNAV/ATT/&AM67/PT67(1)/QN/SC67) 

IF  ( PK(N08)  .NE.  O. )GAM8=GAM84>CAMMA(N08)/(PK(N08)«SUH) 

NOVAL  • 11 

call  SCAL(  PSNAV/  ATT/  GAM8,  PT8(1J/  QN*  SCSI 

IF(  PK(NOIO)  .NE.  0.)  GAM10-GAM104>GAHMA(ND10}/(PK(ND10)*SUM) 

NOVAL  ■ 12 

call  SCALI  PSNNAV/  ATT/  CAMIO/  PTlO(l)/  QNNAV/  SCIO) 

RETURN 

ENO 


SUBROUTINE  CM ( PK/ PS/ NO/ PT/ GAM ) 

C*****SUBROUTINE  CALLEO  BV  COMSC  TO  COMPUTE  A KILL  PROBABILITY 
C*«*4i4iFaR  A GIVEN  EVENT/  TO  UPOATE  KILL  PROBABILITIES  FOR  EACH 
C*«*4i«0EPENSE  ZONE/  ANO  UPDATE  A MISSION  SURVIVAL  PROBABABILITY 
Ct**4>4iPK(I)  ■ KILL  probability  ATTRIBUTABLE  TO  ITH  OEFENSE  ZONE 
PS-  mission  SURVIVAL  PROBABILITY 
Z*****  NO-  OEFENSE  ZONE  INOEX  FOR  EVENT  OF  INTEREST 
C*«*4i*  PT  - SURVIVAL  PROBABILTY  FoR  EVENT  OF  INTEREST 
C*****  GAM  - KILL  PROBABILTY  FOR  EVENT  OF  INTEREST 
OIMENSION  PK(A) 

C*****  COMPUTE  EVENT  KILL  PROBABILITY 
CAM  • PSOIl.-  PT) 

UPOATE  OEFENSE  ZONE  KILL  PROBABILITY 
PKINO)  - PK(NO)  ♦gam 
RETURN 
ENO 


I 
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SUBROUTINE  SCAL(  PSiATTjOAM,  PTj  QNi  SC) 
common/oval/  NOVAL 

c*****  subroutine  called  by  comsc  to  compute  a scaling  factor 

for  a given  event  based  on  an  input  attrition*  input  defense 
c*****  zone  weightings*  weighting  by  kill  probabilities*  and 

c*****  DILUTION  DUE  TO  MULTIPLE  AIRCRAFT 
C*****)  PS  ■ MISSION  SURVIVAL 

ATT  • input  standard  AIRCRAFT  ATTRITION 
GAM  . COMPUTED  EVENT  WEIGHTING 

C*****  PT  ■ TENTATIVE  SURVIVAL  PROBABILITY  FOR  EVENT  OF  INTEREST 
C****  QN  ■ NUMBER  AIRCRAFT  SURVIVING 

C*****  SC  ■ COMPUTED  SCALING  FACTOR  FOR  EVENT  OF  INTEREST 
C*****  ALSO  updates  A MISSION  SURVIVAL  PROBABILITY  AND  SURVIVNG 

c*****  flight  size 
C*****  CHECK  FOR  NON-SURVIVABILITy 
IF(PT.EO.I.O)  go  to  203 
IF  ( PS  .NE.  0.)  GO  TO  202 

200  SC-1. 

GO  TO  201 

C*****  COMPUTE  EVENT  SURVIVAL  PROBABILITY 

202  PSS-l.-GAMXiATT/PS 
C****  COMPUTE  DILUTION 

QEX-  AMAX1(QN*1.) 

C*****  CHECK  FOR  NON-SURVIVABILITY 

IF  ( PSS*PT  .EO.  0.)  GO  TO  200 
C*****  COMPUTE  SCALING  FACTOR 

SC-  ALQG(PSS)*QEX/AL0G(PT) 
c*****  UPDATE  NUMBER  OF  AIRCRAFT  SURVIVING 
QN-QN«PSS 

C*****  UPDATE  SURVIVAL  PROBABILITY 
PS-PSfPSS 

201  return 

203  PRINT  100 

100  F0RMAT(5X**PT»1.  ATTRITION  SCALING  MAY  NOT  BE  VALID*) 

GO  TO  (1*2*3/4*5*6*7*8*9*10*11*12)*  NDVAL 

1 PRINT  101 
CO  TO  201 

2 PRINT  102 
CO  TO  201 

3 PRINT  103 
GO  TO  201 

4 PRINT  104 
GO  TO  201 

5 PRINT  105 
CO  TO  201 

6 PRINT  106 
GO  TO  201 

7 PRINT  107 
CO  TO  201 

B PRINT  lOB 
GO  TO  201 
9 PRINT  109 
GO  TO  201 

10  PRINT  110 
GO  TO  201 

11  PRINT  111 
GO  TO  201 


102 


12  PRINT  112 

101  FORMAT  ( 13x> 15HEVENT  « INBOUND  /) 

102  FORMAT  (13X^ IAHEVENT  « POP-UP  /) 

103  FORMAT  ( 13X/ UHEVENT  > SEARCH  /) 

104  FORMAT  (13X>12HEVENT  • DIVE  /) 

105  FORMAT  ( 13X/20HEVENT  « SMINC-AROUND  /) 

106  FORMAT  ( 13x« 26HEVENT  > CLIMr  TO  NEXT  PASS  /) 

107  FORMAT  ( 13x^ 19HE VENT  • LOITER  DIVE  /) 
lOB  FORMAT  ( 13X/ UHEVENT  » LOITER  /) 

109  FORMAT  ( 13X/ 23HE VENT  > BETWEEN  TARGETS  /) 

110  FORMAT  (13X/26HEVENT  > CLIMB  FOR  OUTBOUND  /) 

111  FORMAT  (13X/16HEVENT  » OUTBOUND  /) 

112  FORMAT  (13X>11HEVENT  » ONE  /) 

GO  TO  201 

end 


k 


1 


1 


i 

1 

1 


SUBROUTINE  COMPN 

c*****  subroutine  called  by  MTOD  to  compute  scaled  NON-DILUTEO  s 
survival  probabilities  for  all  events  in  mission^  for  all 
AIRCRAFT  mods 

C**A**  PTXd^J)  . tentative  SURVIVAL  PROBABILITIES  FDR  EVENT  X 
C***4t*  FOR  ITH  MOD  (JTH  TARGET  WHEN  NECESSARY) 

from  COMPT 

Z*****  SCX(I>J)  ■ SCALING  factor  FOR  EVENT  X (ITH  TARGET/JTH 
C*****  PASS  WHEN  NECESSARY)  FROM  COMSC 

C»*4i**  PNX(I/J«K)  s scaled  NON-DIlUTED  SURVIVAL  PROBABILITY 
C*****  FOR  EVENT  X 

C*****  FOR  ITH  mod  (JTH  TARGET/  KTH  PASS  WHEN  NECESSARY) 

COMMON/ JOB/BETA ( 10/ ID/ 5)/ EXBA/FSR/NaCjNMOD/PLOC (10/ 10)/PNAV/PRABR/ 
«>PSAB/ROK/ROKUSE/RWA/SR/SRTPaC/TW/XIFS/XNT/  irdk 
COMMON/WEAPON/IPASSC 10)/ IPAST( 10)/ IV(IO)/ IW(10/10)/PBH(10)/PLBASE/ 
*0NST/VABASE/WBH(10)/WPNPAS(i0)/WPNS0R(10)/WPNTGT(10)/WRKT 
C0MM0N/PTENT/PT3( 10)/PT4( 10, 10)/PT45( 10)/PT5( 10)/PT6( 10)/PT65( 10), 
1 PTfc7(l0)/PT7(10),PT8t 10),PT9tl0)/PT99{l0>/PT10(l0) 
common/scale/  SC3,SC4(10)/SC45(l0)/SC9(10/3)/SC6(10/S)/ 

1 SC63(10/5),SC67,SC7(10)/SC8/SC9(10)/SC95(10)/SC10 
COMMON/PNORM/  PN3 (10 ) / PN4 (10/ 10 ) / PN45 ( 10/ 10 )/ PN5 ( 10/ 10/ 5 ) / 

1 PN6(10/10,5)/PN65(10/10/5),PN67(10)/PN7(10/10)/PN8(10)/ 

2 PN9(10/10)/PN95(10/10)/PN10(10) 

NAC  ■ NMOD  ♦! 

C*****  LOOP  OVER  AIRCRAFT  MODS 
DO  1 1-1/NaC 

cycle  THROUGH  SEQUENCE  OF  EVENTS 
NTG»  IV(I) 

PN7{I,NTG)  «1. 

PN3{ I ).PT3( I )**SC3 
PN8(  I )*PT8(  I )*’«'SC8 
PN10( I )»PT10( I )**SC10 
PNh7(  I ) 3PT67(  I )>f*SC67 
C*****  LOOP  OVER  TARGETS 
03  1 J«1,NTG 

PN45( I, J )=PT45( I )«ASC45( J ) 

0VA( I, J)»PT4( I, J )**SC4( J ) 

IF  (J.Fq.MTG)  GO  TO  200 
PN7'  J)  = PT7f  I ):'*SC7(  J) 
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200  PN9(I/J)«  PT9( I )**SC9( J) 

PN93(I,J)  • PT95(I)  **SC«5(J) 
NPS  ■ TW(I,J) 

PN65( I, J,NPS)  «1. 
c*****  Lnop  nvFP  PASSES 
00  I K-l/NPS 

PN9(I«J#K)  ■ P^Sr I )**SCS( J«K) 
PN6(I«J#K)  ■ PT6( I )**SC6( J«K) 

IF  (K  .EQ.  NPS)  GO  TO  1 
PN6S(1«J#K)>  PT6S( n**SC65( J/K) 

1 continue 

RETURN 

END 


SUBROUTINE  HTOSIN(A) 

COMMON/SORT  I E/CTA,CTR/CTS/CTU/PLMOD/TA/TF>TPOF,TPRF,TQUE/TSiTTAX, 

*VAMOO«XNHHA/XMHHR/XMNHS«XMNhU 
DIMENSION  A(8) 

REA0(S/999)  A 
999  FORMAT(SAIO) 

REAOlSilOOO)  CTAKTR/CTS/CTU 

1000  F0RMAT(*JF10.3^5X) ) 

REA0(5il00l)  TS#TA/TF/TPaF,TPRF,TQUE/TTAX 

1001  F0RMAT(7(F7.2/3X)  ) 

REA0(5« 1002)  XMMHA«XMMHR«XMMHS^XMMHU 

1002  F0RMAT(A(F10.2#5x) ) 

REA0(5/1003)  PLMODiVAMQO 

1003  F0RHAT(F10.1/5X/F10.1) 

RETURN 

END 


SUBROUTINE  MTOP 

COMMON/JOB/BETA( 10/10/5}iEXBA^FSR«NAC<NH0DiPC0C(l0/10)«PNAV«PRABR/ 
*PSAB/RDK/RDKUSE«RWAjSR#SRTPaC#TW/XIFS#XNT« IRDK 
COMMON/PASS/ACH/ACKjMOOiPOiPH/PKBASE/PKMOD/PL/PS«PSNA 
C0MM0N/PN0RH/PN3( 10)/‘>“^< 10,10)iPNA5( 104l0)«PN5( 10«10»5)«PN6( lOjlO 
*45)4PN6S(10410/S)/PN67(10)4PN7(10,10)4PN8(10)/PN9(10410)4PN93(104I 
•0)4PN10(10) 

COMMON/WEAPON/ IPASS( 10 )i I PAST! 10)/ IV(10)«IW( 10/ 10)4PBH( 10) /PLBASE/ 
*QNST/VABASE/WBH( 10)/WPNPAS( 10)/WPNS0R(10)/WPNTCT(10)*NRXT 

C 1.  A/C  take  off 
II  - MOD-1 
WRITE(6/2000) 

2000  FORMAT!/  5X/*INITIAL  FLIGHT  SIZE*/ 10X/*INIT1AL  NO.  OP  PASSES  PER  A 
• /C*/  ) 

WRITE(6/2001)  XIFS/ IPASS{M0d) 

2001  FORMAT! 13X/F3.0/31X/ 13/ ) 

WRlTE!6/2002) 

2002  FORMAT!SX/*NO.  OF  ASSIGNED  TARGETS*/ 10X/*N0.  OF  PASSES  PER  TARGET* 
*/) 

WRITE!6/2003)  IVIMOO) 
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2003  F0RHAT( 13X4l3i24X/*TARCET*«SX/*PASSES*/) 

IIV"IV(H0D) 

DO  40  !«1/IIV 
WRITE(642004)  I#IW(MOO>I) 

2004  P0RHAT(42X>I2/9X>I2/) 

40  CONTINUE 

WRITE(6#2005) 

2005  FORMAT! 10X,*PRQB.  OF  NO  ABORT*^ 14X«*PR0B.  OF  NO  A/C  GNE*/) 
ABRTNO-l.O-PRABR 
WRITE(6«2006)  ABRTNO^PNAV 

2006  F0RMAT(14X,F5,3/30X«F4.2/) 

WRITE(6/2007) 

2007  FORMAT! 10X,*PROB.  OF  A/C  FINDING  ASSIGNED  TARGETS*/) 
WRITE!6«2008) 

200B  FORMAT! 20X,*TARGET*j6X^*PR0B.*/) 

t;  DO  SO  1-1/ I IV 

WRITE!6/2009)  I/PlOC  !MOO/ I ) 

2009  F0RMATi22X,I2,8X/F4.2/) 

50  CONTINUE 

I WRITE!6j2010) 

^ 2010  FORMAT! 10X/4PROB.  OF  A/C  LOCK-ON*/) 

WRITE!6i20ll) 

2011  F0RMAT!3CX/>i>PASS*/) 

I WRITE!6/2012)  !I, 1-1/5) 

2012  FORMAT! 19X/*TARGET*2X/B! I2/4X)/) 

DO  60  I-l/IIV 
IIW-IW!MOD/I) 

WRITE! 6/ 2013)  1/ (BETA(M00/ 1/ J )/ J-1/ I IW) 

2013  F0RMAT!21X/ I2/3X/8IF4.2/2X)/) 

60  continue 

ACK-0.0 
PL-0.0 
PO-0.0 

XINP-IPASS!MOO)*XIFS 
C 2.  A/C  REACH  FEBA 

aborts«xifs*prabr 
acr-xifs-aborts 

ACH-ABORTS 

PH-ABORTS*!XINP/XIFS)+PBH(MOD>*XlFS 
AVP-XINP-AB0RTS*(XINP/XIFS) 

C 3.  A/C  REACH  TARGET  AREA 
C 3,1  A/C  SURVIVE  SEARCH  FOR  TARGET  AREA 
XACR«AMAX1!1.0/ACR) 

EPSLN*PN3!M00)**(1,0/XACR) 
call  ACKILL!EPSLN/ACR/AVP/ACK/PL) 

C 3.2  A/C  locate  TARGET  AREA 

IF!PNAV.EQ.1.0>  go  to  65 
ACCH-ACR 
PGH-AVP 

C 3.3  A/C  GO  HOME  AND  SURVIVE 
IF!ACGH.EQ.O.O)  GO  TO  65 
XACCH-AMAXl! 1.0/ACGH) 

ZETA-PN10!M0D)**( l.O/XACGH) 

ACS33-ZETA4ACGH 
ACK33-ACCH.ACS33 
ACH33-ACS33 
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ACk33*ACK33*« 1 .0-PNAV ) 

ACH33-ACH33*(1.0-PNAV) 

PL33«ACK33*(PGH/ACCH) 

PH33-ACH33P(PGH/ACGH) 

ACK33-ACK334>ACK*(  1.0-PNAV) 

PL33»PL33^PL*( 1.0-PNAV) 

GO  TO  70 
65  ACk33>0.0 
PL33-0.0 
ACH33«0.0 
PH33-0.0 

70  00  200  1>1/IIV 
C 6.  A/C  PEACH  ASSIGNED  TARGET 
C A/C  SURVIVE  TARGET  SEARCH  POP-UP 

XACR-AMAXK  1.0/ACR) 

PHI»PNA(MOO/ !)**( 1.0/XACR) 
call  ACKILL(PHI>ACR«AVP«ACK>PL) 

C ^.15  A/C  SURVIVE  STRAIGHT  AND  LEVEL  TARGET  SEARCH 
XACR>AMAX1(1.0/ACR) 

GAMMA-PN4S(M00/  n«*(  1.0/XACR) 
call  ACKILL(GAMMA^ACR>AVP/ACK«PL) 

C <*.2  A/C  locate  assigned  target 

ACLOCT»ACR*PLOC(MOC#I ) 
acl»acr-acloct 

AVPL«ACL*(AVP/ACR) 

AVP»AVP-AVPL 
ACR-ACR-ACL 
C A*.  A/C  loiter 

C A. 9 A/C  DIVE  TO  LOITER  ALTITUDE 
iE(acl.eo.o.O)  go  to  80 
XACL-AHAXl(I«O^ACL) 

XLAMB1«PN9(MDD> I )*A( l.O/XACL) 

ACSL»XLAMBl*ACL 

ACXL«ACL-ACSL 

ACK"ACK*ACKL 

PSL"ACSL*<AVPL/ACL) 

PLL-AVPL-PSL 

ACL"ACL-ACKL 

AVPL-AVPL-PLL 

PL-PL+PLL 

C A. 95  A/C  loiter  STRAIGHT  AND  LEVEL 
XACL*AMAX1(1.0/ACL) 

XLAMB2«PN95<MOO/ I l.O/XACL) 

ACSL«XLAMB2*ACL 

ACKL«ACL-ACSL 

ack»ack*ackl 

PSL"ACSL*(AVPL/ACL) 

PLL»AVPL-PSL 
ACL»ACL-ACkL 
AVPL»AVPL~PLL 
PL-PL+PLL 
80  [iw*iw(Mao,n 
DO  100  J-l/IIW 

C 5.  A/C  REACH  launch  POINT  • 

C 5,1  A/C  SURVIVE  TO  LAUNCH  POINT  | 

XACR«AMAX1 ( 1.0>ACR)  1 

SIGMA«PN5{M0D^ 1/ J)**(l.O/XACR) 
call  ACkILL(SICMa,ACR,AVP#ACK/PL) 
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C 5.2  A/C  LOCK-ON  AND  LAUNCH  WEAPONS 
POLV«ACR*BETA(HODW«J) 

avp«avp-pdlv 

PDaPD^PDLV 

C 6.  A/C  SWINCAROUND 
C 6.1  A/C  SURVIVE  SWINGAROUNO 
XACR>AMAX1( 1.0/ACR) 

THETA«PN6(H0D«I/ J)**<1.0/XACR) 
call  ACK ill ( theta# ACR#AVP>ACK/ PL) 

IF(J.EQ.IIW)  GO  TO  100 
C 6.5  A/C  SURVIVE  SWINGAROUNO  POP-UP 
XACR*AMAX1( 1.0#ACR) 

ALPHA-PN65(M0D# I# J)66(1.0/XACR) 
call  ACKILL(ALPHA#ACR#AVP#ACK/PL) 

100  CONTINUE 

IF(I.EO.IIV)  go  to  300 
c 7.  A/C  Fly  to  next  target 
C 7.1  A/C  SURVIVE  BETOEEN  TARGET  DEFENSES 

acr>acr*acl 

AVP*AVP*AVPL 
XACR>AMAX1( 1.0#ACR) 

PS1»PN7<M0D# I )♦*( 1.0/XACR) 
call  ACKILL(PSI/ACR#AVP«ACK#PL> 

200  CONTINUE 
c B.  A/C  Fly  home 
300.ACR«ACR*ACL 
AVP»AVP*AVPL 

C 6.7  A/C  SURVIVE  POP-UP  TO  CO  HOME 
XACR-AMAXK  l.O/ACR) 

ZETA67»PN67{ MOD)** (1.0/XACR) 
call  ACKILL(IETA67#ACR#AVP#ACK#PL) 

C B.l  A/C  SURVIVE  HOMEBOUNO  DEFENSES 
XACR*AMAX1(1.0#ACR) 

ZETA>PN8( MOO)** (1.0/XACR) 
call  ACKILL(ZETA#ACR#AVP#ACk#PL) 

ACK«ACK*PNAV-t-ACK33 

PL»PL*PNAV-*.PL33 

ACH"ACH*ACR*PNAV*ACH33 

PH»PH^AVP*PNAV+PH33 

PD«PO*PNAV 

PS>ACH/XIFS 

IF(PS.GT. 0.999999)  PS«1.0000 

PK>1.0-PS 

RWAa(PD*WPNPAS(MOD) )/XIFS 
WRITE(6#3000) 

3000  FORMAT  (/8X/19H  NO.  OF  A/C  ABORTS/ 8X# 35H*  NO.  OF  PASSES  DELIVERED 
1 (ALL  A/C)//) 

WRITE(6/3001)  ABORTS/PD 

3001  F0RMAT(16X/F5.3/26X/F6.3/) 

WRITE(6/3002) 

3002  FORMAT  (8X/19H*  NO.  OF  A/C  KILLED/BX/36H*  NOi  OF  PASSES  LOST  ON  A/ 
1C  KILLED//) 

WRITE(6/3003)  ACK/PL 

3003  F0RMAT(16X/F5.3/26X/F6.3/) 

WRlTE(6/300<») 
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1999  FORMAT  (15X/31H*  PROBABILITY  OF  DAMAGE  PER  A/C» //2SX/F7.S > 
TRNRN0"TA^TF>TPRF+TP0F*TQUE+TTAX 

TCMU»XMMHU*CTU 

TCMS»XMMHS*CTS 

tcmr»xmmhr*ctr 

tcma»xmmha*cta 

TERMl«TS*( 1.0*TCMU*TCMS)*( 1.0-PRABR) 

TERM2»TCMR*( 1.0-PRABR)*PKUSE*R0KUSE 

TERM3»PRABR*TCMA 

DEN"TERMl+TERM2+TERM3fTRNRND 

SR-2A.O/DEN 

WRITE(6/2000) 

2000  FORMAT(///25X/»MAINTENANCE  SUMMARV*//25X/*S0RTIE  INFORMATION*/) 
WRITE(6i2001) 

2001  FORMAT (23X,*UNSCHEDULED«/3X,*SCHEDULE0*/) 

WRITE(6/2002)  XMMHU/XMMMS 

2002  FORMAT (12X,*MMH/FH*#8X/F5.1/BX,F5.1/  ) 

WRITE(6>2003)  CTU^CTS 

2003  FORMAT! 10X,«C0NV.FACT.*«6X«F4.2j9x«FA.2/> 

WRITE(6/200A) 

200A  F0RMAT(23X,*DAMACE  REPAIR*«3X/*AB0RT  REPAIR*/) 

WRITE(6*2005>  XMMHRfXMMHA 

2005  FORMAT! I IX, *MMH/ TASK*/ 8X/F5.1/ 10X,F3.1/  ) 

WRITE!6,2006)  CTR/CTA 

2006  FORMAT! 10X,*C0NV.FACT.*,7X/F4.2,12X,FA,2/) 

WRITE!6,2007) 

2007  F0RMAT!23X,*TURNAR0UND  !CL0CK  HOURS)*/) 

WRITE!6,2008) 

2008  FORMAT ! 5X, ♦RE-ARM*/ 5X,*RE-FuEL*j5X,*PRE-FL I GHT  INSP . *, 5X, *POST-FL I 
*GHT  INSP.*/) 

WRITE!6,2009)  TA, TF, TPRF, TPOF 

2009  F0RMAT!3X/F5.2/6X,F9.2, 11X/F5.2J 17X,F5.2/) 

WRITE!6,2010) 

2010  F0RMAT!25X,*WAITING*,5X,*TAXI ING*/) 

WRITE!6j2011)  TQUE/TTAX 

2011  F0RMAT!26X,F5.2,6X,F5.2/) 

WRITE!6j4000)  TRNRND 

4000  F0RMAT!26X,*T0TAL  DELAY  TIME*  //32X/F6.2/) 

WRITE!642012) 

2012  FORMAT  !17x,16H  PROB.  OF  ABORT, 3X, 15H*  PROBi  OF  KILL//) 
WRITE!6/2013)  PRABRjPKUSE 

2013  F0RMAT!23X/F5.3/13X/F5.3/) 

WRITE!6/2014) 

2014  FORMAT! 16X/*LENGTH  OF  S0RT1E*/5X/*DAMACE/KILL  RATIO*/) 
WRITE!6/2015)  TS/RDKUSE 

2015  FORMAT! 19X/F5.2/ 1X/*HRS,*/11X/F7.2/) 

IF!M00.EQ.1)  GCl  TO  30 
OMMHU-XMMHU-XMMHUB 

ommhs-xmmhs-xmmhsb 

0''MHR  = XMMHR-XMMHRB 
0MMHA»XMMHA-XMMHAB 
WRITE!6/3000) 

3000  F0RMAT!23X/*DELTA  MMH*/) 

WRITE! 6/ 3001)  OMMHU/ OMMHS/ DMMHR, OMMHA 

3001  FORMAT ! 9X/ *UNSCHEDULED*/9X/ F5. 1/5X/*SCHEDULE0*/1 IX/ F5.1/5X/ •DAMAGE 
* REPAIR*/7X/F5.1/5X/*AB0RT  REP A IR*/ BX/ F9 , 1 / ) 

30  WRITE!6/2016) 
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9006  FORMAT  ( IHl/ 59X/ 4HM0D  /I1/15X«93H*  PROBABILITY  OF  SURVIVAL  PER  A/C 
IW) 

WRITE(6/9007)  PS 


1007  F0RMAT(2BX,F7,5/) 

PSNAa ( ACH-ABORTS ) / ( XI FS-ABORTS ) 

MRITE(6>300B) 

lOOB  FORMAT  (BX/49H*  PROBABILITY  OF  SURVIVAL  PER  A/C  GIVEN  N0N-AB0RT«/) 
WRITE(6«3007)  PSNA 
IFIMOD.GT.l)  GO  TO  AOO 
PKBASE>PK 
GO  TO  900 
AOO  PKMODaPK 
900  RETURN 
END 


SUBROUTINE  ACK ILL ( SURV/ ACR^ AVP/ ACK«PL ) 

ACSN*SURV*ACR 

ACKN-ACR-ACSN 

PSN»ACSN*(AVP/ACR) 

PLN-AVP-PSN 

ack«ack«ackn 

PL-PL+PLN 

acr>acr>ackn 

AVP-AVP-PLN 

RETURN 

ENO 


SUBROUTINE  MTOS 

COMM0N/J0B/BETA(lO«10/S)«EXBA«FSR/NAC/NH0D/PLOC(10>10)«PNAV«PRABR> 
*PSAB/ROK/ROKUSE«RWA«SR>SRTPaC/TW«XIPS«XNT« IRDK 
COMMON/PASS/ ACH#ACK#HDD4PD« PH/ PKBASE/PKMQD« PL/ PS/PSNA 
COMMON/SORTIE/CTA/CTR/CTS/CTU/PLMOD/TA/TF/TPOF/TPRF/TQUE/TSjTTAX/ 
*VAM0D/XMMHA/XMMHR/XMMHS/XMMHU 
IF(MOD.GT.I)  GO  TO  10 
PKUSE-PKBASE 
ROKUSE>ROK 
XMMHUB-XMMHU 

xmmhsb-xmmhs 

XMMHRRaXMMHR 
XMMHABaXMMMA 
GO  TO  20 
10  PKUSEaPKMOo 

IF(PKMOO.EO.O.O)  GO  TO  19 
IFdROK.EO.l)  GO  TO  19 
ROKUSEa(  (PkBASE*(ROK<»1.0)  )/PKM00)-1.0 
GO  TO  20 

19  RDKUSE-ROK 

20  PRDAHaPKUSE*RDKUSE 
WRITE<6/ 1999)  PRDAM 
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SUBROUTINE  MTOF 

COMMON/ JOB/BETA( 10/10/ S)/EXBA/FSR«NAC>NM0D/PL0C(10jl0)«RNAV«PRABft/ 
*PSAB/R0K/RDKUSE/RWA/SR/SRTPAC/TW/XIFS/XNT/ irok 
COMMON/PASS/ACH/ACK/MOD/PO/PH/PKBASE/PKMOD/PL/PS/PSNA 
COMMON/WEAPON/ IPASSt 10 )/IPAST( 10)/ 1V( 10 )/IW( 10/ 10)/ PBH(10)/PLBASE/ 
*QNST/VABASE/WBH(10)/WPNPAS(10)/WPNSQR(10)/WPNTCT(10)/WRKT 
PRXT»WRX7/WPNPAS(M0D) 

c maximum  no.  of  sorties  available  per  a/c  in  TW 

S0RTAV>SR*TW 

c Exp.  no.  of  sorties  per  a/c  available  in  tw 

IF(PS.EQ.l.O)  GO  TO  10 
TERM«PS**S0RTAV 

SRTPAC»PS*( (1.0-term) /<1.0-PS) ) 

GO  TO  20 

10  SRTPAC-SORTAV 
20  CONTINUE 

C Exp.  NO.  WPN.  delivery  passes  completed  per  sortie 

PDAC-PD/XIFS 

C EXP.  NO.  OF  targets  KILLED  PER  SORTIE 
tkac-pdac/prkt 

C EXP.  NO.  OF  targets  KILLED  PER  A/C  IN  TW 

extk»srtpac*tkac 

C FORCE  SIZE  required  TO  DO  JOB 
FSR-XNT/EXTK 

c probability  of  A/c  surviving  war 
PSAB«(PS)**S0RTAV 

C NUMBER  OF  DAMAGES  PER  A/C  IN  WAR 
EXBA»(1.0-PS)*RDKUSE*SORTAV 
C EXP.  NO.  sorties  COMPLETED  IN  TW 
EXSORT»SRTPAC*( 1.0-pRABR) 
c Exp.  no.  a/c  lost  in  tw 
ACLOST-FSRP( 1.0-PSAB) 

II  ■ MOO-1 
WRITE  (6/2000)  II 

2000  FORMAT  ( IHl/ 55X/ AhMOD  / 1 1 / lOX/ 19HJ0B  SCALING  FACTORS///) 

WRITE (6/ 2001)  XNT/TW/PRKT/XiFS/SR/PS 

2001  FORMAT! lOX/ANO.  TARGETS  TO  BE  ATTACKE0-*/F7. 1/10X/*LENCTH  OF  WAR** 
1/FS.l/*  0AYS*/10X/*N0.  passes  required  to  attack  TARCET**/F9.2/10X 
2/20HINITIAL  flight  S I ZE*/ F3.0/BX/ 14H*  SORTIE  RATE-/FS.2/ 16H  SORTIE 
3S  PER  DAY/8X/34H*  PROBABILITY  OF  SURVIVING  SORT  I E*/ FT. 5/ ) 

WRITE(6/2002) 

2002  F0RMAT(/10X/*J0B  SCALING  OUTPUT*//) 

WRITE (6/ 2003)  SORTAV/SRTPAC/EXSORT 

2003  FORMAT  (BX/A6H*  MAXIMUM  NO,  SORTIES  AVAILABLE  PER  A/C  IN  TW*/F7.6/ 

1 SX/A3H*  Exp.  no.  SORTIES  AVAILABLE  PER  A/C  IN  TW-/F7.6/ 

2 8X/43H*  Exp.  no.  sorties  completed  per  A/c  in  TW*#F7.6) 
WRITE(6/3000)  TkAC/ EXTK/EXBA 
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FORMAT  (20X/29H*  SORTIE  RATE  PER  A/C  PER  DAY*/) 

WRITE(6/2017)  SR 

F0RMAT(32X/F5.2/) 

RETURN 

END 
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1000  FORMAT  (SX,39H*  EXF.  NO.  TARGETS  ATTACKED  PER  SORT!!*/ P9.3/ 

1 8x<A2H*  Exp.  no.  targets  attacked  per  A/C  !N  TU>#PA.2/ 

2 8X«33H*  Exp.  no.  damages  per  a/C  in  TW««P7,A) 

WRITE(6«3001)  PSAB#ACLOST 

3001  FORMAT  (8X/35H*  PROBABILITY  OF  A/C  SURVIVING  WAR-«P7.A/ 

I 8X«26H*  EXP.  NO.  A/C  LOST  IN  TW-«F7.2///) 

MRITE(6«2009)  FSR 

2009  FORMAT  (8X>39H*  NUMBER  OF  A/C  REQUIRED  70  DO  J0Ba#P8.2/// 

1 9X«31H(*  - DENOTES  CALCULATED  VALUES)) 

RETURN 

END 


**4i*4i4i 

*««***HISSI0M  trade-off  methodology  COST  MODEL 

****** 

SUBROUTINE  NTOC(HOD) 

COMMON/COST/CAK^COMA 

COMMON  /JOB/  BETA(10«10i9)  * EXBA« FSR/NAC«NMQ0/PL0C ( 10« 10)/PNAV/ 
1PRABR/PSAB,R0K#RDKUSE>RWA/SR/SRTPAC«TW/XIFS4XNT«IR0K 
equivalence (ESBA#SRTPAC)#(ANB/ FSR) 

****** 

******read  input  data 
****** 

READ  1000/2 

READ  1001/NRS/MRS/NRE/MRE/CR 

READ  1001/ NOS/MOS/ NOE/ MQE/ANG/ANGM/CQMA/RHAjRLA 

IF(RHA.EQ.O.O)  RHA-0.1 

IF(RLA.EQ.O.O)  RLA-0.1 

READ  1001/NGS/MCS/NGE/MCE/ANS/CGSY 

read  1002/NBS/MBS/LBS/RCBG/CAK/CAX/CW/R0AK/C0K 

LWAR-TW«0.9 

****** 

******PRINT  out  input  data 

****** 

II  ■ MOD-1 

PRINT  2000,11/Z 

PRINT  2001/NRS/MRS/NRE/MRE/CR 

PRINT  2002/NQS,MQS/NQE/MQE/ANG,ANCM/ANB4CQMA/RHA/RLA 
PRINT  2003/NGS/MGS/NCE/MCE/CGSY/ANS 
PRINT  200A/II/NBS/MBS/LBS/LWAR/RCBG/CAK/RDAK4COK 
PRINT  20094PSAB/EXBA/CAX/ESBA/RMA/CW 

****** 

******CONVERT  DISCOUNT  RATE  FROM  ANNUAL  BASIS  PERCENT  FIGURE  TO 
******EQUIVALENT  daily  BASIS  DECIMAL  FIGURE 

****** 

2».0l*Z 

****** 

******CQMPUTE  DISCOUNT  FACTORS 

****** 

VRZ>OF(369*NRS>30*HRS/365*(NRE-NRS)*30*(MRE«HRS)/Z) 

VQZ-DF ( 369*NQS*30*MQS/ 369*(nQE-NQS )*30*(M0E-M0S )/Z ) 
VGZ*DF(369*NGS*30*MGS/365*(NGE-NGS)*30*(MGE-MGS)/Z) 

VBZ-DF  ( 36S*NBS4-30*MBS'*^LBS/ LWAR/ Z ) 

****** 
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******CDMPUTE  PRESENT  VALUE  OF  RDT*E  COST 
C1«VRZ*CR 

♦♦♦♦♦♦COMPUTE  PRESENT  VALUE  OF  ACQUISITION  COST 

♦♦♦♦♦♦ 

ANCM>AMAXI (ANGM> ANB ) 

C2>VQZ*C0MA’I'AMIN1  ( ANCM«  ANG)«(  1 .0'^RHA^RLA  ) 

if(angm.le.ang)  go  to  1 

ABUV=ANGM-ANG 

ang>angm 

C2»C2*ABUY*CAK 
PRINT  2008, ABUY 

♦♦♦♦♦♦ 

♦♦♦♦♦♦COMPUTE  present  value  OF  OPERATION  AND  SUPPORT  COST 

♦♦♦♦♦♦ 

I cgay»cgsy/ans 

C3«VGZ*CGAV*ANG*I 12* ( NGE-NGS ) ♦MGE-MGS ) / 12 . 0 

♦♦♦♦♦♦ 

♦♦♦♦♦♦COMPUTE  PRESENT  VALUE  OF  WARTIME  OPERATION  AND  SUPPORT  COST 

♦♦♦♦♦♦ 

C<*»VBZ*ANB*(RCBG*CGAY*LWAR/365.0*( 1.0-PSAB )*(CAK*RDAK*CDK)* 

iexba*cax*esba*rwa*cw) 

♦♦♦♦♦♦ 

♦♦♦♦♦♦compute  present  value  of  TOTAL  LIFE  CYCLE  COST 

♦♦♦♦♦♦ 

CLC»^C1*C2*C3*CA 

♦♦♦♦♦♦ 

♦♦♦♦♦♦print  out  results 

♦♦♦♦♦♦ 

PRINT  2007 

PRINT  2006,C 1/C2>C3jC4,CLC 
PRINT  2050 

2050  FORMAT  (5X,31H(*  - DENOTES  CALCULATED  VALUES)////) 

RETURN 

1000  FORMATfFlO.O) 

1001  F0RMAT(4I5,6F10,0) 

1002  FQRMAT< 3I5,5X,6F10,0) 

2000  FORMAT  ( IHi,  20X, 29HM 1 SS I ON  tRADE-OFF  METHODOLOGY/30x* IOHCOST  MOOEl 
1 //55x,4HM0D  /I1//22H  annual  DISCOUNT  R ATE -j F7 , 2/ 8H  PERCENT////) 

2001  FORMAT!*  ROTE  COST  INPUTS*//6X,*YEARS/M0NTHS  TO  START  OF  R0TE=*i 


112#*/*, I2//6X,*YEaRS/M0NTHS  TO  END  OF  RDTE»*/ 1 2 j ♦/*# I 2/ / 6X, 

2*C0ST  of  RDTE«$*,F15.2////) 

2002  FORMAT!*  ACQUISITION  COST  InPUTS*//6X,*VEARS/M0NTHS  TO  START  OF  *, 
1*ACOU1SITION=*, 12,*/*, I2//6x#*YEARS/M0NTHS  TO  END  OF  ACQUISITION-* 
2, 12#*/*, I2//6X,*NUMBER  OF  AIRCRAFT  IN  TOTAL  FORCE'*# F5 ,0/ /6X# 
3*NUMBER  OF  AIRCRAFT  TO  BE  MOD  I F I ED»*# F5 , 0/ /6X# *NUMBER  OF  AIRCRAFT* 
A#*  IN  WAR  FORCE-*, F7.2//6X#*C0ST  OF  MODIFICATION  PER  AIRCRAFT=$*, 
5F9.5//6X#*C0ST  OF  AGE/COST  OF  MOD  I F I C AT  1 0N»*# FT . A/ /6X, *COST  OF  *, 
6*SPARES/C0ST  OF  MOO  I F IC AT  ION**# F7  . A/ / / / J 

2003  FORMAT!*  PEACETIME  OPERATION  AND  SUPPORT  COST  INPUTS*//6X# avEARS/* 
1#*M0NTHS  To  start  of  D*S**# 12#*/*# I2//6X#*YEARS/M0NTHS  to  end  OF  * 
2#*0*S«*# 12,*/*, 12//6X, 'ANNUAL  D*S  COST  PER  SQUAORON«$*# F 12 . 5 / /6X# 
3*NUMBER  OF  AIRCRAFT  PER  SQUADRON-*# FA . 0/ /// ) 
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2004  FORMAT  (IHl/ 

1 55X/4HM00  /I1//42H  WARTIME  OPERATION  AND  SUPPORT  COST  INPU 

ITS#//6Xj6HYEARS// 

14M0NTHS/0AYS  TO  START  OF  WAR"*/ I2/*/*/ I2#*/*# I2//6X#*0URATI0N  OF*/ 
2*  WAR  IN  DAYS-*/ I4//6X/*CHANCE  IN  ANNUAL  0*S  COST/ANNUAL  PEACE** 
3*TIME  O^S  C0ST«*/F7.4//6X/*REPLACEMENT  COST  PER  AIRCRAFT  K|LLED«S 
t 4*/FU.2//6X/*CREWS  LOST  PER  AIRCRAFT  KILLE0"*/F7,4//6X/*C0ST  PER  A 

5IRCRAFT  OF  CREW  REPLACEMBNT»**/F9,5/ ) 

2005  FORMAT  (4X/47H<t>  PROBABILITY  AN  AIRCRAFT  WILL  SURVIVE  THE  WAR"/ 

I F7.5//4X/53H*  EXPECTED  DAMAGED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFT" 
2/F5.2//6X/34HREPAIR  COST  PER  DAMAGED  AIRCRAFT-tj F9«5//4X/ 
i ^ 45H*  EXPECTED  SORTIES  FLOWN  IN  WAR  PER  AIRCRAFT"*F7,2//4X/ 

4 45H*  EXPECTED  NUMBER  OF  WEAPONS  USED  PER  S0RTIE"/F8.4//6X/ 

9 17HC0ST  PER  WEAP0N"i/F9,6//// ) 

2006  F0RMAT(29X,*R0TE  COST«$*/ F 15 . 2 / iaX/*ACQUIS IT  ION  COST"$*« F 19 .2/8X« 
1*0PERATI0N  AND  SUPPORT  C0ST-8*/Fl5.2/8X«*CHANGE  IN  0*S  COST  FOR  */ 
2*WAR"S*/F15.2/35X/16(*«*)/13X/*T0TAL  LIFE  CYCLE  C0ST"8*/F19,2//// ) 

2007  FORMAT  (3X#18H*  PRESENT  VALUES—//) 

2008  FORMAT! 1X/F5.0^*  ADDITIONAL  AIRCRAFT  PURCHASED*////) 

END 


FUNCTION  OF(M/N/Z) 

C-ltO/d.O^Z) 

IST"1*M/369 

IEND"14(M*N)/365 

IF( IST.EQ.IEND)  GO  TO  2 

J"389>M0D(M/365) 

‘ jEN0"M00tN-J/365) 

SUM"0.0 

DO  1 I"ISTdEN0 

SUM"SUM*J*C**l 

J"385 

IFCI^I.CE.IEND)  JsJEND 

I 1 continue 

I DF-SUM/N 

i RETURN 

2 0F-C**IST 
RETURN 
END 

i' 

SUBROUTINE  SUBMOE 

I COMMON/COST/CAK,COMA 

COMMON/PASS/ACH/ACK/MOD/PD/PH/PKBASE/PKMOD/PL/PS/PSNA 

C0MM0N/S0RTIE/CTA,CTR,CTS/CTU/PLM0D/TA/TF/TP0F,TPRF,TQUE/TS*TTAX, 

*VAM00,XMMHA/XMMHR,XMMHS/XMMHU 

common/weapon/ IPASS! 10 )*IPAST{ 10)/ IV( ID)# IW 1 10* 10)*P8H(10)/PLBASE/ 
*ONST/VA8ASE/W8H(lO)/WPNPAS(lO)/WPNSOR(lO)*WPNTGT(lO)/WRKT 

if(mod.ct.i)  go  to  10 

TEST3>VABASE/CAK 
TEST4"(100.0-VABASE)/PL8ASE 
GO  TO  30 
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C COMPUTE  11 

10  XNUMl-PKMOO^fCAK^CQMA) 

XIl^XNUMl/lPKBASEKCAK) 

C COMPUTE  12 

OELTVAaVABASE-VAMOD 
TERMl«l ,0-10ELTVA/VABASE) 

TERM2»1.0+(C0MA/CAK) 

XI2«TERM1*TERM2 
C COMPUTE  13 

XI3-DELTVA/C0MA 
OELTPl«PL8ASE-PLMOO 
IF(OElTPL.EQ.O.O)  0ElTPL=1.0 
XU»0ELTVA/0ELTPL 
WRITE(6/1000) 

1000  F0RMAT(28X,*SUB-M0ES*// > 

WRITE(6< 1001 ) TESt3>TESTA 

1001  FORMAT! 10X,*VA/CAK»*> IX/ F6,A^ lOX/ * ( 100-VA ) /PL »♦/ IX/ F6. 4/ ) 
WR1TE<6/1002) 

1002  FORMAT! 15X/01 1*/ 10X/*12*/ 10X/*I3*/  10X/*14*/} 
lMOO»MnD-l 

WRITE! 6/ 1003)  I MOO/ X 1 1 / X 1 2/ X I 3/ X 14 

1003  FDRMAT!3X/*M00*/ IX/ I1/5X/F6.3/316X/F6,3) /) 
IF!0ElTPL.NE.1.0)  CO  TO  30 
WRITE16/1004) 

1004  F0RMAT!3X/*0ELTA  PL»0.0/  xI4«0ElTA  VAP) 

30  RETURN 

END 
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Appendix  D 

GLOSSARY  OF  PROGRAM  TERMS 


This  glossary  of  program  terms  of  MTOM  is  included  as  an  aid  to  the  analyst  who 
wishes  to  investigate  the  MTOM  programs  in  detail.  The  glossary  gives  the  deMtions  of  aU 
the  FORTRAN  variables  which  appear  as  input,  output  or  in  common  blocks  in  the  MTOM 
subroutines.  Also  included  in  the  defmitions  are  the  units  of  measure  for  aU  inputs  and 
outputs. 

For  each  of  the  alphabetized  entries  the  following  information  is  supplied,  in  addition 
to  the  definition,  if  the  category  is  applicable  to  that  variable: 

Common:  The  name  of  the  common  block  in  which  the  variable  can  be 
found 

Input:  The  name  of  the  subroutine  which  reads  the  input  variable 
Output:  The  name  of  the  subroutine  which  prints  the  output  variable 
Computed/utilized:  The  subroutines  which  the  variable  is  either  computed  or  used. 
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ABORTS 


ABRTNO 

ABUY 


AC LOST 


AIDI(I.J) 


AIPU(I.J) 


ALSAdJ) 


ALSUl.J) 


ANI)I(I.J) 


MTOSIN 

MTOM 

MTOP 

MTOP 

MTOP 

MTOP 

MTOC 

MTOC 

MTOP 

MTOP 

MTOP, 

ACKILL 

MTOL 

MTOI 

MTODIN 

MTODIN 

COMl’T 

MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COMIT 

MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COM  in' 

MTOC 

MTOP, 

MTOC 

MTODIN 

MTODIN 

COMPT 

Alpliuiucric  licudei  coiiUniiiii;j  lli^hi  iii- 
rorinutiun  data  for  a ^ivcn  aircrall  i\pc 

lixpccled  iiuiiiber  of  aircrall  aborts  I'oi 
a “ivcn  airciaft  typo 

Pi  (aircrall  non-aborO 

The  luiinbcr  of  new  aircrall  (iiicorpo- 
raiing  the  modification)  that  would 
have  to  be  purchased  in  order  to  make 
up  the  dilTercnce  between  the  force 
rci|uired  to  do  the  job  and  the  nundiei 
of  aircrall  in  the  total  force.  If  this 
difference  is  negative,  ABUY  is  set  lo 
zero 

lixpected  number  of  aircraft  returning 
home  for  a given  aircraft  type 

I'ixpected  number  of  airciaft  killed  on  a 
mission  for  a given  aircraft  type:  up- 
dated by  .ACKiLl 

lixpected  number  of  aircraft  lost  during 
war  period  for  a given  aircraft  type 

Initial  altitude  associated  with  jili 
column  entries  for  dive  maneuver  PK 
tables  for  ith  defensive  weapon  (meters) 

Initial  altitude  associated  with  jth 
column  entries  for  po|>-up  maneuvci  Pk 
tables  for  Ith  defensive  weapon  (meteis) 

Altitude  associated  with  jth  row  entries 
for  swingaround  maneuver  PK  tables  Ibi 
ith  defensive  weapon  (meters) 

Altitude  associated  with  jth  row  entries 
for  straight  and  level  PK  tables  for  ith 
defensive  weaprrn  (meters) 

Aircraft  altitude  during  inbound  llight 
for  ith  aircraft  type  (meters) 

Aircraft  altitude  during  homeboiind 
llight  for  ith  aircraft  type  (meters) 

The  number  of  aircraft  rcc|uired  to  fmht 
the  war  (LQUIVALLNCK  FSR) 

Dive  angle  associated  with  jth  row 
entries  of  dive  maneuver  PK  tables  for 
ith  defensive  weapon  (degrees) 


JTCG/AS-76-S^2 


Glossary  (Contd.) 


Variable  name  Common  Input  Output  ^ 


ATPU(I.J) 


SCENAR  MTODIN  MTODIN  COMPT 
POP-UP  MTODIN  MTODIN  COMPT 

MTODIN  MTODIN 

SCENAR  MTODIN  MTODIN  1 COMPT 
DEFEN  MTODIN  MTODIN 


BETA(I,J.K) 


MTODIN 


CQMA 


SORTIE 

MTOSIN 

MTOS 

SORTIE 

MTOSIN 

MTOS 

MTODIN 


SUBMOE 


SUBMOE 


Definition 


The  number  of  aircraft  in  the  total  force 

The  number  of  aircraft  to  be  modified. 
The  number  is  input,  but  is  modified  in 
the  program  bas^  on  the  number  of 
aircraft  required  to  complete  the  de- 
fined job 

Number  of  aircraft  in  a squadron 

Dive  angle  for  ith  aircraft  type  (degrees) 

Terminal  altitude  associated  with  jth 
row  of  pop-up  maneuver  PK  tables  for 
ith  defensive  weapon  (meters) 

Nominal  attrition  for  baseline  aircraft 
(optional) 

Aircraft  altitude  for  target  search  for  ith 
aircraft  type  (meters) 

Vulnerability  factor  for  ith  aircraft 
type,  jth  defense  zone,  kth  defensive 
weapon 

Pr  (aircraft  lock -on  target)  for  ith  mod, 
jth  target,  kth  pass 

Dummy  variable  name  for  vulnerability 
factors  as  they  are  read  in 

Cost  of  an  aircraft  killed  (millions  of 
dollars) 

Cost  to  repair  a damaged  aircraft  (mil- 
lions of  dollars) 

Cost  per  aircraft  to  replace  a crew 
(millions  of  dollars) 

Operation  and  support  cost  per  squad- 
ron per  year  in  peacetime  (millions  of 
dollars) 

Cost  of  modification  per  aircraft  (mil- 
lions of  dollars) 

Total  cost  of  RDT&E  (millions  of 
dollars) 

Factor  for  converting  manhours  for 
abort  repair  to  clock  time 

Factor  for  converting  manhours  re- 
quired for  damage  repair  to  clock  time 


Jii 
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( ilosMiry  ((  ontd.  ( 


Variable  name 

('(<11111)011 

Inpui 

Oiupiii 

Compiiicd/ 

utilized 

Dcriniiion 

(TS 

SORTIi; 

MTOSIN 

MTOS 

MTOS 

Tactor  lor  convening  sclicduled  iiiaiiile' 
nance  maniiours  to  clock  time 

CTU 

SORTIi: 

MTOSIN 

MTOS 

MTOS 

Factor  for  converting  unscliedulcd 
maintenance  nianlnnirs  to  clock  lime 

(W 

MTO( 

MTOC 

MTOC 

Ciisi  ofa  wcaiKii)  (millions  of  dollur^l 

Cl 

MTOC 

MTOC 

Present  value  of  total  RDTcSd.  cost 
(niillions  of  dollars) 

C2 

MTO( 

MTOC 

Present  value  of  total  acquisition  cost 
(millions  of  dollars) 

1 

1 

1 

MTOC 

MTOC 

Present  value  of  total  peacetime  I'pei- 
alion  and  support  cost  (millions  ol 
dollars) 

C4 

1 

i 

MTO(' 

1 

MTOC 

1 

1 

Present  value  of  rncrenicnial  operation 
and  support  cost  due  to  war  (inilliuns  of 
dollars) 

DINdJ) 

DC  U N 

MTODIN 

MTODIN 

suRv:. 

SURVI 

Density  factor  DFN  = ().()02  nines 

weapon  effective  range  (nielcrs)  limes 
weapons  per  square  kilometer 

DMMHA 

MTOS 

MTOS 

A manhours  for  abort  repair  (mod- 
baseline) 

OMMMR 

MTOS 

MTOS 

A manhours  for  damage  repair  (mod- 
baseline) 

dMMIIS 

MTOS 

MTOS 

A scheduled  maintenance  manhours  per 
Hying  hour  (mod-baseline) 

DMMIIIJ 

MTOS 

MTOS 

A unscheduled  mainieiiancc  inaiilioiiis 
per  Hying  hour  (mod-basclinc) 

04(n 

SCI  NAK 

1 

MTODIN 

MTODIN 

('OMIH' 

i 

1 Distance  traversed  by  aircraft  during 
inbound  (light  tor  iili  aucral't  type 
(kilometers) 

1)45(1  ( 

SCI  NAR 

i 

MTODIN 

MTODIN 

COMRC 

Distance  traversed  by  aircraft  during 
target  search  for  illi  aircraft  type 
(kilometers) 

l)7(l( 

SCI  NAR 

MTODIN 

MTODIN 

COMPT 

Distance  traversed  by  aircraft  during 
between  target  (light  for  ilh  aircraft 
type  (kilometers) 

DSd) 

SChNAR 

MTODIN 

i 

MTODIN 

(OMPT 

Distance  traversed  by  aircraft  during 
homebound  IlighI  for  ilh  aircraft  type 
(kilometers) 
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Glossary  (Contd.) 


Variable  name  Common  Input  Output  ^ 


SCENAR  MTODIN  I MTODIN  I COMPT 


EXSORT 


GAMMA(I) 


MTODIN  I MTODIN  I COMSC 


MTODIN 


MTODIN 


Distance  traversed  by  aircraft  during 
loiter  for  aircraft  not  locatirtg  target  for 
ith  aircraft  type  (kilometers) 

Expected  number  of  sorties  flown  in 
war,  per  aircraft  (EQUIVALENCE 
SRTPAC) 

Expected  number  of  aircraft  damaged 
during  war  period  for  a given  aircraft 
type 

Expected  number  of  sorties  completed 
during  war  period  for  a given  aircraft 
type 

Expected  number  of  targets  attacked 
during  war  period  for  a given  aircraft 
type 

Expected  number  of  aircraft  required  to 
complete  job  during  war  period  for  a 
given  aircraft  type  (same  as  ANB) 

Nominal  attrition  allocation  to  ith  de- 
fense zone  (optional) 

Indicator  variable  for  inputting  PK  sce- 
nario characteristics,  or  vulnerability 
factor.  IAC*0  -*■  end  of  data,  lAC^ 
data  for  lACth  aircraft  type  on  following 
cards 

Aircraft  mod  number,  baseline^O 

Maximum  number  of  targets  to  be 
attacked.  IMAX  < 10 


SUBMOE  I SUBMOE  I Aircraft  type  index 


WEAPON 


WEAPON 

WEAPON 


Number  of  passes  to  be  attempted  by 
ith  aircraft 

Internal  variable 

Number  of  targets  attacked  by  ith  air- 
craft type 


SUBMOE 


JTCX:./AS-76-S-002 


Cilossiiry  (Contil.) 


V;iii;ihlc  luiini:  roiiiiiuiii  liipiil  Oulpiii 


Wl  Al’ON 


Compiiicd/ 

uiili/cd 


Number  ul  p;iSM.'s  ultempicd  b)  illi 
('OMI’T.  aiieral'I  IV|)C  on  jlli  turpci 
C'OMI’S, 

C'OMSC. 

(OMPN. 


MTODIN 


MTODIN 


MTODIN 


SDBMOl 

MTODIN  Dd'ciisc  /one  index  for  viilncrabilii\' 
laelor  inpui:  B(IAC.JDI-.I'.KWI.P) 

Maxiniiiin  number  of  passes  per  largei. 
JMAX  < 5 

MTODIN  Indicator  variable,  indicates  PK  tables 
for  JWPPtli  weapon  follow 

MTODIN  Defensive  weapon  index  for  vulnera- 
bility factor  inputs  B(IA(’.JDliF,KWI  P) 

Number  of  days  before  the  start  of  the 
war  (after  NBS  years  and  MB.S  months) 

Duration  of  war  to  nearest  intcsicr 
number  of  days 

Number  of  months  belVrrc  start  of  war 
(after  NBS  years) 

Number  of  months  before  end  of  peace- 
time O&S  period  (after  NOf  vears) 

Number  of  months  before  start  of 
peacetime  O&S  period  (after  NOS 
years) 

Aircraft  l\  pe  beinu  evaluated  bv  MTOP. 
MTOS,  MTOF  and  MTO(  . SUBMOl 
(bascline=  I ) 


SUBMOh 


Number  of  months  before  the  end  of 
the  acquisition  period  (at'ter  NQl’  years) 

Number  of  months  before  start  of 
acquisition  period  (after  NQS  years) 

Number  of  months  before  end  of 
RDT&li  period  (after  NRH  years) 

Number  of  months  before  start  ol 
RDT&l-  period  (after  NRS  years) 


2i 
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Variable  name  Common  Input 


Glossary  (Contd.) 


Number  of  aircraft  types  being  con- 
sidered (NMOD+1) 


NAIPUG) 


NALSAG) 


NALSLfI) 


NANDI(1) 


NATPU(I) 


MTODIN 


MTODIN 


G MTODIN 


MTODIN 


MTODIN 


MTODIN 


MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

MTODIN 

COMPN 

MTODIN,  Number  of  dive  angles  (rows)  for  which 
COMPT  dive  maneuver  PK  are  tabulated  for  ith 
defensive  weapon  (^) 

MTODIN,  Number  of  initial  altitudes  (columns) 
for  which  pop-up  maneuver  PK  are 
tabulated  for  irii  defensive  weapon  (<S) 

MTODIN,  Number  of  altitudes  (rows)  for  which 
COMPT  swingaround  maneuver  PK  are  tabulated 
for  ith  defensive  weapon  (-O) 

MTODIN,  Number  of  altitudes  (rows)  for  which 
COMPT  straight  and  level  PK  are  tabulated  for 
ith  defensive  weapon  (^) 

MTODIN,  Number  of  dive  angles  (rows)  for  which 
COMPT  dive  maneuver  PK  are  tabulated  for  ith 
defensive  weapon  (^) 

MTODIN,  Number  of  terminal  altitudes  (rows)  for 
COMPT  which  pop-up  PK  are  tabulated  for  ith 
defensive  weapon  (‘^) 

Number  of  years  before  start  of  war 

Defense  zone  index  associated  with  air- 
COMSC  craft  not  locating  target  area  and  return- 
ing home  (same  as  ND3) 

COMPT,  Defense  zone  index  associated  with  in- 
COMSC  bound  flight 

COMPT,  Defense  zone  index  associated  with 

COMSC  pop-up  to  search 

COMPT,  Defense  zone  index  associated  with  tar- 
COMSC  get  search 

Defense  zone  index  associated  with  at- 
COMSC  tack  dive 

COMPT.  Defense  zone  index  associated  with 

swingaround 

Defense  zone  index  associated  with 

COMSC  I climb  to  next  pass 
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(ilossnry  ((ontdJ 

V:iii:ihk'  iKiinc 

('Diniiioii 

lii|nii 

Ouipiii 

iilili/.oJ 

Dcriniiidii 

ND«.7 

DIUN 

MTODIN 

MTODIN 

COMPT. 

Di'lonse  /one  index  jssoeiaicd  will) 

(OMSC 

eliinh  lo  outbound  altitude 

ND7 

Dl  IT  N 

MTODIN 

MTODIN 

COM  IT. 

Defense  /one  index  associated  with  be- 

COMSC 

tween  tai}>et  lliplit 

NDS 

1)1  1 IN 

MTODIN 

MTODIN 

COMPT, 

Defense  /one  index  associated  viiili 

(OM.SC 

hoinehound  nittht 

Nl» 

Dl  1 1 N 

MTODIN 

MTODIN 

COMPT, 

Defense  /one  index  associated  with  dive 

COMSC 

lo  loiter  altitude  event  for  aircraft  not 
locating  the  target 

Nl)‘)5 

Dl  1 1 N 

MTODIN 

MTODIN 

COMPT. 

Defense  /one  index  associated  with 

a 

COMSC 

loiter  event  for  aircraft  not  locating 
target 

N(;i 

MT(X 

MTOC 

MTOC 

Number  of  years  before  end  o(  peaee- 
liine  O&S  period 

N(;s 

MTOC 

MTOC 

MTOC 

Number  of  years  before  start  of  peace- 
time O&S  ix-riod 

NMOl) 

JOB 

JOBIN 

lOlilN, 

Number  of  aircraft  mods  under 

MTODIN. 

COMIT. 

COMPS. 

COMPN 

const  ruel  ion 

NQI 

MTOC 

MTOC 

MTOC 

Number  of  years  before  end  of  ae(.|iiisi- 
lion  period 

NOS 

MTO( 

MTOC 

MTOC 

Number  ol  years  before  start  of  aecpiisi- 
tion  period 

NRI 

MTOC 

MTOC 

MTOC 

Number  of  years  before  end  of  RDT&b 
period 

s 

, : 

NRS 

MTOC 

MTOC 

MTOC 

Number  of  years  before  start  of  RDT&f 
period 

■'i 

i 

a 

NSI’SMD 

STI I V 

MTODIN 

MTODIN. 

Number  ol  speeds  for  which  straight 

, 

COMPT 

and  level  lelhal  radii  arc  lahulated  lor 
iih  defensive  weapon  (<.‘') 

( 

NWI  PS 

Dl  1 1 N 

MTODIN 

MTODIN, 

si;rv2. 

SURVI 

Numbei  of  defensive  weapons 

i 

i 

OPT 

ATTR 

MTODIN 

MTODIN 

MTOD 

Nominal  attrition  scaling  optimt  indi- 
cator; T=  attrition  scaling;  1’=  no  ai- 
Irilion  scaling 

■1 

i 

i 

PBIKI) 

WIAPON 

MTOW. 

Passes  at  home  because  of  inconsisieni 

MTOP 

weapon  pass  data  for  ith  aircraft  type 

1 
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Variable  name  Common  Input  Output  ^ 


a given  aircraft  type 

Expected  number  of  pastes  not  at- 
tempted for  a given  aircr^t  type 

Pr  (baseline  aircraft  kill  on  sortie) 

Pr  (modified  aircraft  kill  during  sortie) 


JTCG/AS-76-S^02 


('ilossary  (Contd.) 


Variable  name 

('onimoii 

Input 

Output 

('iiinputed/ 

utilized 

Dcrmilinn 

PNhSd.J) 

PNORM 

COMPN. 

Sealed  non-dilutcd  survival  probability 

MTOP 

for  elimb  to  next  pass  for  iili  aiieial't 
type,  jth  target  and  kib  pass 

PNORM 

COMPN. 

Sealed  non-diluted  survival  probability 

MTOP 

for  elimb  to  bonicbound  event  foi  itli 
aircraft  type 

l’N7(I.J| 

PNORM 

COMPN. 

Sealed  non-diluted  survival  probability 

MTOP 

for  ith  aircraft  type  and  jtli  target 

l*N,S<l) 

PNORM 

COMPN. 

Sealed  non-dilutcd  survival  probability 

MTOP 

for  homebound  iJiglil  for  ith  aireiaft 
type 

PNORM 

COMPN. 

Sealed  non-diluted  aircraft  survival 

MTOP 

probability  for  dive  to  loiter  foi  aireralt 
not  locating  jth  target  for  ith  aircraft 

ly  pe 

PNORM 

COMPN. 

Sealed  non-diluted  survival  probability 

MTOP 

for  loiter  for  aircraft  not  locating  jth 
target  for  ith  aircraft  type 

I’RABR 

JOB 

JOBIN 

MTOS 

MTOW. 

MTOP. 

MTOS. 

MTOP 

Pi  (aircraft  abort) 

I’RDAM 

MTOS 

MTOS 

Pr  (aircraft  damage)  for  a given  aireralt 
type 

PRKT 

MTOS 

MTOF 

Number  of  passes  required  to  attack 
targets  for  a given  aircraft  type 

I’S 

1‘ASS 

MTOP 

MTOP. 

Pr  (aircraft  survives  sortie)  for  a given 

MTOF 

aircraft  type 

I'SAB 

JOB 

MTOr. 

MTOF. 

Pr  (aircraft  survives  war  ix'riod)  for  a 

MTOC 

MTOC 

given  aircraft  type 

PSNA 

PASS 

MTOP 

MTOP 

Pr  (aircraft  survives  sortie  given  non- 
abort)  for  a given  aircraft  type 

ITUXI) 

PTI  NT 

COMPT. 

Non-diluted  tetUativc  survival  piob- 

COMI>S. 

ability  for  return  after  non-location  of 

COMSC. 

target  area  (gross  navigational  error)  for 

COMPN 

Ith  aircraft 

I’T.^d) 

I’ll  NT 

COMPT. 

Non-dihitcd  tentative  survival  piob- 

COMPS. 

ability  for  inbound  (light  for  ith  aircraft 

COMSC. 

COMPN 

type 

Variable  name  Common  Input 


PT95(I) 


RDAK 

RDKUSE  JOB 


RKD1(1,J.K)  DIVE 


RKPU(I,J,K)  POP-UP 


RKSAO^  SWING 


RKSL(U.K)  STLEV 


COMPN 


MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COMPT 

MTODIN 

MTODIN 

COMPT 

Non-duuted  tentative  survival  prob- 
ability for  pop-up  to  search  for  jth 
target  for  ith  aircraft  type 


Non-diluted  tentative  survival  prob- 
ability for  dive  to  loiter  altitude  for 
aircraft  not  locating  target  for  ith  air- 
COMPN  craft  type 

COMFT,  Non-diluted  tentative  survival  prob- 
COMPS,  ability  for  loiter  of  airaaft  not  locating 
COMSC,  target  for  ith  aircraft  type 
COMPN 

Expected  number  of  aircraft  surviving  a 
mission  for  a given  aircraft  type 
(tentative)  - updated  by  PSUR 

Number  of  aircraft  attempting  mission 
(after  aborts  are  removed) 

Ratio  of  change  in  annual  O&S  cost  due 
to  war  divided  by  annual  peacetime 
O&S  cost 

Ratio  of  expected  number  of  aircraft 
damage  to  expected  number  of  aircraft 
kill  for  baseline  aircraft 

Ratio  of  crews  lost  to  aircraft  killed 

Ratio  of  expected  number  of  aircraft 
damaged  to  expected  number  of  aircraft 
kills  for  a given  aircraft  type 

Ratio  of  cost  of  peculiar  AGE  to  cost  of 
aircraft  modification 

Dive  PK  for  kth  column  (initial  altitude) 
jth  row  (dive  angle)  v^ere  I>f  (aircraft 
type  and  defensive  weapon) 

Pop-up  PK  for  kth  column  (initial  alti- 
tude), jth  row  (terminal  altitude)  where 
M (aircraft  type  and  defensive  weapon) 

Swingaround  PK  for  jth  row  (altitude) 
vdiere  I«f  (aircraft  type  and  defensive 
weapon) 

Straight  and  level  PK  for  jth  row  (alti- 
tude), kth  column  (q>eed)  where  I*f 
(aircraft  type  and  defensive  weapon) 
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Vanahlc  naiiK'  ( oninion  lupin  Oiilpiil  iKiii/eu 


SC5(I,J) 


S(  ALi: 

COMSC. 

COMPN 

SCALI 

COMSC. 

COMPN 

SCALi: 

COMSC. 

COMPN 

SCALI 

COMSC. 

COMPN 

S(  ALL 

COMSt. 

COMPN 

SCALi: 

COMSC. 

COMPN 

SCALI 

COMSC. 

COMPN 

scall: 

COM.se. 

COMPN 

sc  Alt: 

COMSC. 

COMPN 

SCALi: 

COMSC. 

COMPN 

SCALI 

COMSC. 

COMPN 

S(  ALL 

(OMSC. 

COMPN 

MTOF 

MTOL 

STLi:V 

MTODIN 

MTODIN 

COMPT 

SC)  NAR 

MTODIN 

MTODIN 

COMPT 

S(  1 NAR 

MTODIN 

MTODIN 

COMPT 

Ratio  ot  cost  ol  intilial  spares  (o  cost  ol 
aircraft  iiiodincation 

Ivxpectcd  luiinbcr  of  weapons  delivered 
per  sortie  for  a {riven  aircraft  type 

Scaling  factor  for  returning  home  lot 
aircraft  not  locating  target  area  (gross 
navigational  error) 

Scaling  factor  for  inbound  llight 


Scaling  factor  for  pop-up  to  search  lor 
ith  target 

Scaling  factor  lot  search  for  Ith  target 


Scalittg  factor  for  attack  dive  for  jth 
pass  at  ith  target 

Scaling  factor  for  swingarotind  follow- 
ing dive  for  jth  pass  at  itlr  target 

Scaling  factor  for  climb  to  next  pass  for 
jth  pass  at  ith  target 

Scaling  factor  for  climb  to  homeboimd 
altitude  after  last  target 

Scaling  factor  for  llight  between  ith  and 
(l  + l )th  target 

Scaling  factor  for  homeboimd  llight 


Scaling  factor  for  dive  to  loiter  allilude 
for  aircraft  not  locating  ith  target 

Scaling  factor  for  loiter  for  aircraft  not 
locating  ith  target 

Maximum  number  of  sorties  available 
during  war  period  for  a given  aircraft 
type 

Aircraft  speed  for  jth  column  entries  of 
straight  and  level  lethal  radius  tables  for 
ith  defensive  weapon  (m/scc) 

Aircraft  speed  during  inbound  llight  lor 
ith  aircraft  type  (m/scc) 

Aircraft  speed  during  target  search  l.n 
ith  aircraft  type  (m/scc) 


Variable  name  Common 


Computed/ 

utilized 


SP7(I) 


SP8(I) 


SP95(I) 


SRTPAC 


TEST3 


TRNRND 


SCENAR  MTODIN  Aircraft  tpeed  during  between  target 

flight  for  ith  aircraft  type  (m/sec) 

SCENAR  MTODIN  Aircraft  speed  during  homebound  flight 

for  ith  aircraft  type  (m/sec) 

SCENAR  MTODIN  Aircraft  speed  during  loiter  for  aircraft 

not  locating  target  for  ith  aircraft  type 
(m/sec) 

Sortie  rate  for  a given  aircraft  type 

Expected  number  of  sorties  per  aircraft 
during  war  period  for  a given  aircraft 
type  (same  as  ESBA) 


SORTIE  MTOSIN 


SORTIE  I MTOSIN  MTOS 


SORTIE  MTOSIN 


SORTIE  MTOSIN 


SORTIE  MTOSIN 


SORTIE  MTOSIN  MTOS 


SORTIE  I MTOSIN  I MTOS 


SCENAR  I MTODIN  I MTODIN  I COMPT 


Time  required  to  re-arm  aircraft  for  a 
given  aircraft  type  (hours) 

Vulnerable  area/dollar  (for  baseline  air- 
craft) (VABASE/CAK) 

( 100-VABASE)/PLBASE 

Time  required  to  refuel  given  aircraft 
type  (hours) 

Expected  number  of  targets  attacked 
per  sortie  for  a given  aircraft  type 

Time  required  for  post-flight  inspection 
for  given  aircraft  type  (hours) 

Time  required  for  pre-flight  inspection 
for  a given  aircraft  type  (hours) 

Waiting  time  for  given  aircraft  type 
(hours) 

Sum  of  times  (clock  hours)  required  for 
re-arm,  refuel,  pre-flight  inspection, 
post-flight  inspection,  waiting  and  taxi- 
ing per  sortie 

Sortie  length  for  given  aircraft  type 
(hours) 

Taxiing  time  for  given  aircraft  type 
(hours) 

Length  of  war  (days) 

Time  required  for  inbound  flight  for  ith 
aircraft  type  (seconds) 
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VABASI 

VAMOD 


Comimm 

Input 

Output 

Computed/ 

utili/.ed 

Definition 

SCINAR 

SCI  NAR 

SCI  NAR 

SCI  NAR 

WlAim' 

SORTIIi 

Wl  AK)N 


MTODIN 

MTODIN 

MTODIN 

MTODIN 


MTOSIN 


MTODIN  COMPT 
MTODIN  COMIT 
MTODIN  COMPT 
MTODIN  COMPT 


Time  rcqniivd  lor  lurgel  seutcli  lor  illi 
uircriit't  lypc  (seconds) 

Time  required  for  belweeii  iiirgei  lliulii 
for  ill)  uircriifl  type  (seconds) 

Time  req.iired  for  homeboimd  lliglit  lor 
itl\  aircraft  type  (seconds) 


WPNPASd)  IWIATON 


COMPT  Time  of  loiler  for  aircraft  not  local ing  a 
largcl  for  illi  aircraft  type  (seconds) 

SUBMOl'  Vulnerable  area  of  baseline  aircraft  (in') 

SUBMOli  Vulnerable  area  for  a given  aircraft  mod 
(m-) 

Weapons  not  expended  because  of  in- 
consistent weapons/pass  and  weaivnis/ 
sortie  data  for  itii  aircraft  type 

MTOW,  I Number  of  weapons  per  pass  for  iili 
aircraft  type 


WPNSOR(I)  WIAPON 
WPNTC.T(I)  WIAPON 
WIAPON 


Number  of  weapons  available  per  sortie 
for  illi  aircraft  type 

Number  of  weapons  per  target  for  iili 
aircraft  type 

Number  of  weapons  required  to  attack  a 
target 

Initial  fliclit  si/e 


SUBM01-. 

SUBMO) 

SUBMOi: 

SUBMOl 

SUBMOl 

SUBMOP 

SUBMOP 

SUBMOP 

aircraft  for  mod  aircraft  killed  to  ex- 
pected cost  per  aircraft  for  baseline 
aircraft  killed 

A SLIBMOK  - the  product  of  two  ratios: 
vulnerable  area  of  a given  mod  to  that 
of  the  baseline  aircraft,  and  the  cost  of 
the  given  mod  to  the  cost  of  the 
baseline 

A SUBMOP  - The  vulnerable  area  re- 
duclion/dollar  for  a given  aircraft 
modification 


the  ratio  of  A vulnerable  area  to 
A payload 
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Glossary  (Contd.) 


Variable  name 

Common 

Input 

Output 

Computed/ 

utilized 

Defmition 

XMMHA 

SORTIE 

MTOSIN 

MTOS 

MTOS 

Manhours  per  abort  repair  for  a given 
aircraft  type 

XMMHR 

SORTIE 

MTOSIN 

MTOS 

MTOS 

Manhours  per  damage  repair  for  given 
aircraft  type 

XMMHS 

SORTIE 

MTOSIN 

MTOS 

MTOS 

Scheduled  maintenance  manhours  per  : 

flying  hour  for  a given  aircraft  type 

! XMMHU 

SORTIE 

MTOSIN 

MTOS 

MTOS 

Unscheduled  maintenance  manhours  per  | 

flying  hour  for  a given  aircraft  type 

XNT 

; 

JOB 

JOBIN 

MTOF 

MTOF 

Number  of  targets  to  be  attacked  during  | 

war  period 

1 ^ 

l' 

MTOC 

MTOC 

MTOC 

Annual  discount  rate  as  a percentage 

figure  (converted  to  decimal  internally)  ' 
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\ 

\ 


nisTRinuTiori  list 


Aeronautical  Systems  Division  (AFSC) 
Wright-Patterson  /\FB,  Oil  A5433 
Attn:  ASD/ACC-C  (llAJ  F.  Munguia) 

Attn:  ASD/EIJESS  (P.  T.  Marth) 

Attn:  ASD/EIJFTV  (D.  .1,  Wailick)  (2  copies) 
Attn:  ASD/lulOL  (F,  Campanile) 

Attn:  ASn/XROL  (R.  IC.  Frick) 

Attn:  ASD/XROT  (G.  B.  Bennett) 

Attn:  ASD/XRU  (S.  E.  Tate) 

Attn:  ASD/YPEF  (C.  Gebhard) 

Aerospace  fledical  Research  Laboratories 
IL/MEA 

Area  B,  Bldg.  33 
Wright-Patterson  AFB,  OH  45433 

Attn:  .AMRL/MTA  (CAPT  G.  .1.  Valentino) 

Aerospace  Rescue  and  Recovery  Service  (IIAC) 
Scott  AFB,  IL  62225 

Attn:  /\RRS/DOQ  (CAPT  T.  J.  Doherty) 

Air  Force  Acquisition  Logistics  Division 
IJrlght-Pat terson  AFB,  011  45433 

Attn:  AFA1.D/PTEA  D.  Waltman) 

Air  Force  Avionics  Laboratory 
Wright-Patterson  AFB,  OH  45433 
Attn:  AFAL/WRA-1  (E.  Leaphart) 

Attn:  /\FAL/WP.P  (W.  F.  Bahret) 

Air  Force  Flight  Dynamics  Laboratory 
Wright-Patterson  AFB,  OH  45433 
Attn:  AFFDL/FKR  (C.  V,  Mayrand) 

Attn:  AFFDL/FES  (CDIC)  (2  copies) 

Attn:  AFFDL/FES  (J.  Hodges) 

Attn:  AFFDL/FES  (R.  W.  Lausize) 

Attn:  AFFDL/FES  (D.  W.  Voyls) 

Attn:  AFFDL/FGL  (F,  R.  Taylor) 

Attn:  AFFDL/TST  (Library) 

Air  Force  Logistic  Command 
Wright-Patterson  AFB,  OH  45433 
Attn:  AFLC/LOE  (Commander) 
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Air  Force  Systems  Command 
Andrews  AFB,  DC  20334 

Attn:  AFSC/DLCAA  (P.  L.  Sandler) 

Air  Force  Test  and  Evaluation  Center 
Kirtland  AFB,  NM  87115 

Attn:  AFTEC/OAR  (K.  Campbell) 

Air  Force  Weapons  Laboratory 
Kirtland  AFB,  NM  87117 

Attn:  AFWL/PGV  (MAJ  H.  Rede) 

Applied  Technology  Laboratory 

Army  Research  & Technology  Laboratory  (AVRADCOM) 
Ft.  Eustls,  VA  23604 

Attn:  DAVDL-EU-MOS  (Mr.  Merritt) 

Attn:  DAVDL-EU-MOS  (S.  Poclluyko) 

Attn:  DAVDL-EU-MOS  (C.  M.  Pedrlani) 

Attn:  DAVDL-EU-MOS  (J.  T.  Robinson) 

Armament  Development  and  Test  Center 
Eglin  AFB,  FL  32542 

Attn:  ADTC/DLODL  (Technical  Library) 

Attn:  ADTC/XRSP  (E.  Blair) 

Army  Armament  Research  and  Development  Command 
Dover,  NJ  07801 

Attn:  DRDAR-LCS  (S.  K.  Elnblnder) 

Army  Aviation  Research  & Development  Command 

P.O.  Box  209 

St.  Louis,  MO  63166 

Attn:  DRCPM-ASE-TM  (MAJ  Schwend)  (2  copies) 

Army  Ballistic  Research  Laboratories 
Aberdeen  Proving  Ground,  MD  21005 
Attn:  DRXBR-VL  (D.  W.  Mowrer) 

Army  Foreign  Science  and  Technology  Center 
220  Seventh  St.,  NE 
Charlottesville,  VA  22901 

Attn;  DRXST-BA3  (E.  R.  Mclnturff) 


! 
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Amy  Materials  and  !lechatiics  Research  Center 
Watertown,  MA  02172 

Attn:  DR}atR-L’M  (A.  A.  Anctii) 

Attn:  DRXMR-MI  (C.  F.  Hickey,  Jr.) 

Attn:  DRXMR-PL  (M.  M.  Murphy)  (2  copies) 

Attn:  DRXMR-RD  (R.  U.  Lewis) 

Army  Materiel  Systems  Analysis  Activity 
Aberdeen  Proving  Ground,  MD  21005 
Attn:  DRXSY-AA  (Director) 

Attn:  DRXSY-AD  (H.  X.  Peaker) 

Attn:  DP0(SY-J 

Attn:  DRXSY-S  (J.  R.  Lindenmuth) 

Chief  of  Naval  Operations,  Office  of  the 
Room  5C735,  Pentagon 
Washington  D.C.  20350 

Attn:  Code  OPNAV-982E3L  (LT  COL  W.  A.  Allanson) 

David  W.  Taylor  Naval  Ship  R&D  Ci'nter 
IJethesda,  MD  20084 

Attn:  Code  1740.2  (F.  J.  Fisch) 

Attn:  Code  522  (Commander)  (4  copies) 

Defense  Advanced  Research  Projects  Agency 
1400  Wilson  Blvd. 

Arlington,  VA  22209 
Attn:  S.  Zakanycz 

Defense  Documentation  Center 
Cameron  Station,  Bldg.  5 
Alexandria,  VA  22314 

Attn:  DDC-TCA  (12  copies) 

Defense  Systems  Management  College 
Ft.  Belvoir,  VA  22060 
Attn:  W.  Sclimidt 

Department  of  Transportation  - FAA 
2100  Second  St.,  SW,  Rra  1400C 
Washington,  DC  20591 

Attn:  ARD-520  (R.  A.  Klrsch) 

Deputy  Chief  of  Staff  (AIR) 

Marine  Corps  Headquarters 
Washington,  DC  20380 

Attn:  ASA-21  (LT  COL  F.  C.  Regan) 
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ERADCOM 

Fort  Monmouth,  NJ  07703 

Attn:  DAVAA-I  (S.  Zywotow,  Avionics  R&D  Activity) 

Attn:  DELEW-P  Adler,  EW  Protection  Division) 

Attn:  DELSD-EM  (C.  Goldy,  Electronics  R&D  Comand) 

Foreign  Technology  Division  (AFSC) 

Wright-Pat terson  AFB,  OH  45433 
Attn:  FTD/SDED  (C.  W.  Gaudy) 

Attn:  FTD/SDNS-3  (LT  Saylor/73041) 

HO  Air  Logistics  Command  | 

McClellan  AFB,  CA  95652  \ 

Attn:  SM/MMSRBC  (D.  E.  Snider)  | 

HQ  SAC  i 

Offutt  AFB,  NB  68113  I 

Attn;  JSTPS/JPTB  (MAJ  C.  0.  Cox)  j 

Attn:  f®I/STINFO  Library  | 

I 

Marine  Corps  Development  Center  ’ 

Quantico,  VA  22134 

Attn;  D-091  (LT  COL  J.  Glvan) 

HASA  - Ames  Research  Center 
Army  Air  Mobility  R&D  Laboratory 
Mail  Stop  207-5 
Moffett  Field,  CA  94035 

Attn;  DAVDL-AS  (V.  L.  J.  Di  Rito) 

NASA  - Johnson  Spacecraft  Center 
Houston,  TX  77058 

Attn:  EC  (F.  S.  Dawn) 

NASA  - Lewis  Research  Center 
21000  Brookpark  Rd. 

Mall  Stop  500-202 
Cleveland,  OH  44135 

Attn:  Library  (D.  tforrls) 

National  Bureau  of  Standards 
Building  225,  Rm  A62 
Washington,  DC  20234 
Attn:  I.  A.  Benjamin 
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Naval  Air  Development  Center 
Warminster,  PA  18974 

Attn:  Code  097  (flAJ  ’.7.  Boeck) 
Attn:  Code  701  (B.  Vafakos) 

Attn:  Code  2012  (M.  C.  Mitchell) 
Attn:  Code  2012  (R.  H.  Beliveau) 
Attn;  Code  6083  (S.  L.  Huang) 
Attn;  Code  6099  (R.  A.  Ritter) 


Naval  Air  Propulsion  Test  Center 
P.O.  Box  7176 
Trenton,  NJ  08628 

Attn;  PE3  (D.  Wysocki) 

Attn:  PE42  (R.  W.  Vizzinni) 

Naval  Air  Systems 
Airtevron  One 
Patuxent  River  MD  20653 
Attn:  LT  R.  N.  Freedman 

Naval  Air  Systems  Command 
Washington,  DC  20361 

Attn:  AIR-03PA4  (T.  S.  Momiyama) 

Attn:  AIR-330B  (E.  A.  Lichtman) 

Attn:  AIR-350  (E.  M.  Fisher) 

Attn:  AIR-503W1  (E.  A.  Thibault) 

Attn:  AIR-503X4  (D.  C.  Berry) 

Attn;  AIR-52014  (L.  Sztan) 

Attn;  AIR-5204A  (D.  Atkinson)  (2  copies) 

Attn:  AIR-5204J  (LT  COL  R.  T.  Remers) 
Attn;  AIR-530121A  (A.  Besaha) 

Attn:  AIR-5303 

Attn:  AIR-530313  (R.  D.  Hume) 

Attn:  AIR-53051A  (P.  Kicos) 

Attn:  AIR-5323A 

Attn:  AIR-5323K  (K.  Chang) 

Attn:  AIR-5323Z  (S.  Englander) 

Attn:  AIR-53603A  (G.  W.  Gigioli) 

Attn:  A1R-620B1  (LCDR  K.  K.  Miles) 

Attn:  AIR-954  (Tech.  Library) 

Attn:  PMA-2692A1  (R.  U.  Wills) 

Attn:  PMA-2694  (T.  S.  Meek) 

Naval  Ordnance  Station 
Indian  Head,  ?ID  20640 

Attn:  Code  5123F  (D.  H.  Brooks) 
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Naval  Postgraduate  School 
Monterey,  CA  93940 

Attn:  Code  67BP  (R.  E.  Ball) 

Attn:  Library 

Naval  Research  Laboratory 
4555  Overlook  Ave.,  SW 
Washington,  DC  20375 

Attn:  Code  5730  (E.  E.  Koos) 

Naval  Surface  Weapons  Center 
Dahlgren  Laboratory 
Dahlgren,  VA  22448 

Attn:  CK-2301  (J.  E.  Mitchell) 

Attn:  CN-61  (J.  S.  Nerrle) 

Attn:  DG-10  (J.  E.  Ball) 

Attn:  &-11  (F.  J.  Petranka) 

Attn:  Library 

Naval  Surface  Weapons  Center 
White  Oak  Laboratory 
Silver  Spring,  MD  20910 
Attn:  CN-13 

Naval  Weapons  Center 
China  Lake,  CA  93555 

Attn:  Code  3181  (C.  Padgett)  (2  copies) 

Naval  Weapons  Engineering  Support  Activity 
Systems  ^alysls  Dept. 

Bldg.  210-2  (ESA-19) 

Washington  Navy  Yard 
Washington  D.C.  20374 

Attn:  Code  ESA-1923  (C.  W.  Stokes  III)  (2  copies) 

Attn:  Code  11621  (J.  Stasko) 

Naval  Weapons  Support  Center 
Crane,  IN  47522 

Attn:  Code  502  (N.  L.  Papke) 

Operational  Test  & Evaluation  Force 
Norfolk,  VA  23511 

Attn:  NOB  (T.  H.  McCants,  Science  Advisor) 

Pacific  Missile  Test  Center 
Point  Mugu,  CA  93042 

Attn:  Code  1151  (R.  L.  Nielson) 

Attn:  Code  4253-3  (Naval  Air  Station,  Technical  Library)  (2  copies) 
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Warner  Robins  Air  Logistics  Center 
Robins  AFB,  GA  31098 

Attn:  l^RAlX/riMETE  (I,T  W.  Shelton) 

Aerojet  ElectroSystens  Company 
A Div.  of  Aerojet-General  Corp. 

1100  U.  Hollyvale  Street 
Azusa,  CA  91702 

Attn:  A.  R.  Moorman 

AiResearch  Manufacturing  Co.  of  Arizona 
A Division  of  the  Garrett  Corp. 

P.O.  Box  5217 
Phoenix,  A2  85010 

Attn:  G.  L.  Merrill 

Armament  Systems,  Inc. 

712-F  North  Valley  Street 
Anaheim,  CA  92801 
Attn:  J.  Musch 

A.  T.  Kearney  and  Company,  Inc. 

100  South  Wacker  Drive 
Ch:^cago,  IL  60606 
Attn:  R.  H.  Rose 

AVCO 

Lycoming  Division 
550  So.  Main  St. 

Stratford,  CT  06497 
Attn:  R.  Cuny 

Battelle  Memorial  Institute 
505  King  Ave. 

Columbus,  OH  43201 

Attn:  J.  H.  Brown,  Jr. 

Bell  Helicopter  Textron 
Division  of  Textron  Inc. 

P.O.  Box  482 

Fort  Worth,  TX  76101 

Attn:  Security/Dept.  12,  J.  R.  Johnson 

The  Boeing  Aerospace  Company 
P.O.  Box  3999 
Seattle,  WA  9S124 

Attn:  J.  G.  Avery,  M/S  4C-08 
Attn:  R.  J.  Helzer,  M/S  47-28 
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The  Boeing  Company 
Vertol  Division 
Boeing  Center 
P.O.  Box  16858 
Philadelphia,  PA  19142 

Attn:  J.  E.  Gonsalves,  M/S  P32-19  (2  copies) 

The  Boeing  Company 
Wichita  Division 
3801  S.  Oliver  St. 

Wichita,  KS  67210 

Attn:  H.  E.  Comer,  M/S  K16-67 
Attn:  D.  Y.  Sink,  M/S  K16-14 

Calspan  Corp. 

! P.O.  Box  235 

1 Buffalo,  NY  14221 

Attn:  Library  (V.  M.  Young) 

1 COMAROO  Inc 

1417  N.  Norma 
Ridgecrest,  CA  93555 
Attn:  G.  Russell 

Fairchild  Industries,  Inc. 

Fairchild  Republic  Co. 

Conklin  Street 

Farmlngdale,  L.I.,  NY  11735 
Attn:  J.  A.  Arrighl 
Attn:  G.  Mott 

Attn:  Engineering  Library  CO.  A.  Mauter) 

Falcon  Research  and  Development  Co. 

2350  Alamo  Ave.,  SE 
Albuquerque,  NM  87106 
Attn:  W.  L.  Baker 

Falcon  Research  and  Development  Co. 

696  Falrmount  Ave. 

Baltimore,  MD  21204 
Attn:  J.  A.  Silva 

Ford  Aerospace  and  Communications  Corp. 

Ford  Road,  P.O.  Box  A 
Newport  Beach,  CA  92663 
Attn:  Library 
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General  Dynamics  Corn. 

Fort  Worth  Division 
Grants  Lane,  P.O.  Box  748 
Fort  Worth,  TX  76101 

Attn:  P.  R.  deTonnancour/G.  W.  Bowen 

General  Electric  Co. 

Aircraft  Enp.ine  Group 
1000  Western  Ave. 

West  Lynn,  !iA  01910 

Attn:  J.  M.  Wannemacher 

General  Electric  Co. 

Aircraft  Engine  Business  Group 
Evendale  Plant 
Cincinnati,  OH  45215 

Attn:  AEG  Technical  Information  Center  (d.  J.  Brady) 

General  Research  Corporation 
P.O.  Box  6770 
5383  Hollister  Avenue 
Santa  Barbara,  CA  93111 
Attn:  J.  H.  Cunningham 

General  Research  Corporation 
SWL  Division 
Suite  700,  Park  Place 
7926  Jones  Branch  Dr. 

Mclean,  VA  22101 
Attn:  T.  King 

Goodyear  Aerospace  Corn. 

1210  Massillon  Rd. 

Akron,  OH  44315 

Attn:  J.  E.  Wells,  D/959G 

Attn:  Library,  D/152G  (R.  L.  Vlttitoe/J.  R.  Wolfersberger)  (3  copies) 

Grumman  Aerospace  Corp. 

South  Oyster  Bay  Rd. 

Bethpage,  MY  11714 

Attn:  J.  P.  Archey  Jr.,  Dept.  662,  Mail  C42-05 
Attn:  R.  W.  Harvey,  Mail  C27-05 
Attn:  H.  L.  Henze,  B16-25 

Attn:  Technical  Information  Center,  Plant  35  LOl-35  (H.  B.  Smith) 

Hughes  Helicopters 
A Division  of  Summa  Corp. 

Centlnela  Ave.  & Teale  St. 

Culver  City,  CA  90230 

Attn:  Library,  2/T2124  (D.  K.  Goss) 
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Institute  for  Defense  Analyses 
400  Army  - Navy  Drive 
Arlington,  VA  22202 

Attn:  Technical  Information  Center,  DINO  (P.  Okanoto) 

IIT  Research  Institute 
10  West  35  Street 
Chicago,  IL  60616 
Attn:  I.  Plncus 

The  Johns  Hopkins  University 
Applied  Physics  Laboratory 
Johns  Hopkins  Road 
Laurel,  MD  20810 
Attn:  C.  F.  Meyer 

Kaman  Aerospace  Corporation 
Old  Windsor  Rd. 

Bloomfield,  CT  06002 
Attn:  H.  E.  Showalter 

Lockheed-Callfomla  Co. 

A Division  of  Lockheed  Aircraft  Corp. 

2555  Hollywood  Way 
P.O.  Box  551 
Burbank,  CA  91520 

Attn:  Technological  Information  Center,  84-40  Unit  35,  Plant  A-1 
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